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PREFACE 


THE FIRST EDITION. 


Tr following essay was designed to form part 
of a treatise on the nature, preparation, and rela- 
tions of colours. The time necessary, however, 
to so arduous an undertaking, tho want of an elo. 
mentary book on the relations of colowrs, and the 
advice and approbation of sevoral> distinguished 
artists, have induced the author to publish it as a. 
separate work, a 

The principle or plan of dovelopemont pursued, 
therein belongs to a universal archetype ;* for all 
analogy is founded on univorsal rolation, or the 
universe would not be a sysiem of order and wis- 
dom, but a chaos of confusion and folly, without 
unity, harmony, or dosign, Of such universal re. 


lation, the coincidences of music and chromatics, 
- 


* Sec an Essay entitled ‘ Tritogenia,’ in the “ Pamphleteer.” 
No. XVIL., 1816. 7 
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e 
hereinafter adduced, are indicative, —coincidences 


which pervade all the sensible sciences; thence 
extending on the one hand to the natural or ma- 
terial, and, on the other, to the moral or intel- 
lectual sciences, in universal harmonious relation. 

That the system before us is conformable to 
nature, is ocularly demonstrated by the immediate 
exhibition of its objects, an advantage peculiar to 
chromatics ; and that it is consonant to universal, 
reason is evident, because greater simplicity, or 
greater variety comprehended under such simpli. 
city, canmot be conceived in any system; this at- 
tempt, therefore, addresses itself to reason and 
common, sense, and requires but few preliminaries. 

It may be expected, notwithstanding, that some 
account shoulfl beegiven of the doctrines delivered 
by preceding authors upon light and colours, yet 
such an attempt would conduct far beyond the 
Proper limits of an clomentary treatise, at the same 
time that literature contributes very little to the 
purpose of the present essay, Some works of a 
similar kind were, however, recently put into the 
author’s hands by the late worthy and lamented 
Dr. Taylor, of the Society of Arts, &c., whose 
information concerning colours was not less exten- 
Sive than his urbanity. 

The earliest of these was the tractate of 
Le Blon, entitled “ Coloritto, or the Harmony of 
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Colouring,” in which he recognises tho title of the 
ancient Greeks to an 47's Chrowatica unknown to 
the moderns, —distingnishes the qualitios inherent 
and éransient in colours, by the terms material and 
impalpable, and divides them into primary and se. 
condary. White he describes as a compound of 
the primitive impalpable colours, and black as a 
Jike compound of the palpable. Truc painting, he 
‘says, represents ight by white, and shade by black, 
——teflections by yellow, and turnings-off or round. 
ings of objects by blue. Such is the outlino of the 
brief and perspicuous theory of Le Blon, which, 
however deficient or defective, verges upon tho 
truth and simplicity of nature. . 
Le Blon was followed by Harrig in a similar 
tract, entitled “The Natural Systom of Colours,” 
in which he taught noarly the same doctrine. To 
distinguished colour into prismatic and compound, 
the first of which he subdivided into grand primi” 
tives and mediates, and theso ho defines by com- 
parison with the tints of fowors. He denominated 
his compound primitives, olive, slate, and brown, 
—bore testimony to the composition of black by 
his grand primitives, and tho consequent noutral- 
ising power of colours, —and, finally, illustrated hisy 
system by two diagrams, on Nowton’s plan, in 
which the above relations are exhibited in thirty- 
8ix sections, subdivided into 660 tints 3 this 
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distribution is, however, arbitrary, the hues, shades, 
and tints of colours, being unlimited. 

~ To the above succeeded some other publica- 
tions of a like design; but since they added no- 
thing of importance to the foregoing, they may be 
passed over; the union of brevity, with perspicuity, 
being ever most conducive to science.* 


* The increased interest which the subject hag attained 
since the author first published this work, is apparent from the 
many elegant books which have appeared in relation to colour- 
ing, especially those of Messrs. Fielding, Burnet, Owen Jones, 
Gruner, Hay, Harding, Goéthe, Mérimée, &c., and, recently, 
the admirable version and commentary on the “ Symbolic 
Colours of Frederic Portal,” by W. S. Inman, Esq. published 
by Weale. 


PREFACE 
TO THz 


PRESENT EDITION. 


Tuts work, as printed twonty-eight years ago, 
was part of a general treatise on colours, and an 
abstract of the first principles of chromatic science, 
constituting one division of a universal system of 
« Analogical Philosophy.” As if was well reccived 
by the artists, and the truth and practicability of 
its theory continue to bo acknowledged; and as wo 
hold the science to be that which, from its middle - 
station, the simplicity, breadth, and porspicuity of 
its relations, the beauty of its representations, and 
its easy reference to nature, is best adapted to illus- 
trate the universal analogy of science, wo have been 
induced to republish the work under a wider de- 
velopement, extending the sphore of its application 
throughout art, : ' 

Our plan has been adopted according to a rule 
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whereby every science should spring from its own 
especial principles, under a regulation subject to the 
general relations of science ; and chromatics being 
strictly a sensible science, we have commenced with 
the elementary principles of light, shade, and co- 
lour, which are those of vision,—then unfolded 
their wsthetical relations, and finally adduced their 
philosophical, or, more properly, physiological 
elements and phenomena, whereby the science is 
confirmed upon <its physical or natural foundation 
experimentally. 

Every science is appropriately of universal re- 
lations; and the present science, being especially 
xsthetical or sensible, is intimately connected with 
fine art, and more remotely so on the one hand 
with physics, and, on the other, with ethical 
nature ; hence the relation of chromatics with 
painting being immediate, they have been held in 
continual reference throughout. Add to which the 
laws of harmonious colouring, as exercised in the 
latter art, are precisely coincident in every other art, 
and, therefore, painting best illustrates the rules 
of good taste in all other uses of colouring. 

The remarkable coincidences of this scierico’ 
with harmonics have induced us to expatiate that 
part of our original plan whereby we have illus- 
trated the science of colours by that of sounds, and 
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brought them both through natural analogy into 
connexion with universal science. 

Hence, also, the fundamental relations of the 
science of figures or forms, which axe olementary 
in drawing and geometry, are allied with this 
science in nature and painting not less oxactly than 
harmonics ave, but are more intimately and csson- 
tially connected therewith by practice and the laws 
of perspective and space. We havo, therofore, ad- 
duced the coincidences of the science of figures, or 
plastics, with that of colours, in confirmation of the 
identity of relation by which these sciences are regu- 
lated and connected, whereby thoy may bo soe 
cally illustrated and advanced, . 

With regard to the diagrams of, colows and 
figures given as examples, we have preferred the 
symmetrical regularities of science to the picturesqua 
representations of art, which, howevor flattering to 
the eye, would be inadequate symbols of a theory 
addressed to the understanding. 

The second part of our work, in which we have 
principally treated of the sciences coincident and 
allied with chromatics, we have distinguished by 
the teria cesthetical, which, in its original meaning, 
denoted the whole science of sense, but which has 
been limited by recent usage to that of ¢aste, which 
is but a form or effect of sentiment or sense, with a 
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design, po doubt, to render permanent a subject 
hitherto vague. We have, ‘nevertheless, employed 
the term in its original signification generically, 
and, according to analogy, whereby esthetics de- 


note all the sensible sciences, as physics do the ma- 


terial, and ethics the moral. 

The narrow and devious views in which the 
aesthetical subject of caste and beawéy has been re- 
garded, have left it ambiguous and obscure; and 
although that which pleases one imagination dis- 
gusts another, the discordance of sentiments is not 
in the object, which is one only, but in the various 
minds and senses which are pleased or displeased, 
and which, while it accounts for the variety of sen- 
timent concerning beauty, by no means alters its 
nature and laws, any more than similar discord- 
ances in the judgments of men concerning reason, 
truth, and good, can invalidate the foundation of 
reason, truth, or goodness, or annul the expediency 
for inquiry. 

Whatever is beautiful pleases, whatever pleases 
js harmonious, whatever is harmonious is subordi- 
nated, and, therefore, whatever is subordinated, 
harmonious, and pleasant, is beautiful, and what- 
ever is capable of pleasing and harmonious in sub- 
ordination, is capable of beauty; and since what- 
ever is harmonious is subordinated, and whatever 


2 
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pleases is so far harmonious, che harmonious and 
the beautiful are the same, Beauty is, therefore, 
to be sought for in harmony. 

Now as harmony is the attributc of music, 
which depends upon pleasing subordination of 
sounds, and takes its name from the muses, who 
ave figurative of all inquiries or sciences which 
extend to all things through subordination and 
system, so is there beauty through subordination 
and harmony in all things; and thus beauty is 
universal, and cannot be fully unfolded nor under- 
stood through partial inquiries ; to which we aitri-: 
bute the insufficiency of all essays on the beautiful, 
and the necessity to investigate it universally. + 

Beauty is, therefore, as various ag the universe, 
and the variety of beauty is coincident with the 
variety of pleasing subordination throughout thp 
universe, and extends to all objects of sentiment 
and sense, by which it is properly limited; what * 
ever, therefore, produces harmony in the objects of 
sense and sentiment, produces also beauty, and 
effects coincident pleasure, 

To shew the conditions upon which subordina- 
tion and harmony depend in the sonses and their 
objects, is, therefore, to determine the universal, 
conditions of beauty, and its fundamental laws and 
regulation, In an essay whose chief objects are 
harmony and beauty, we have, therefore, attempted 
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to exhibit this regulation in the most important 
sciences of sense; namely, in the chromatic, 
rausical, and plastic sciences principally, which are 
those of vision, hearing, and feeling, and have 
shewn that the conditions of harmony and beauty 
therein, and the natural laws by which they are 
governed and connected, are analogous, systematic, 
and universal, 

To carry out this principle fully, would, how- 
ever, be to unfold a universe, and our present aim 
has heen accomplished if we have indicated the 
elements, or helped to lay the foundation of beauty 
for all art, while developing its chromatic relations, 
emulating therein the philosophic breadth of prin- 
ciple which distinguished the practice of the arts in 
ancient Greece.* 

2 The Greeks, to whom every art and science 
has been indebted, have celebrated, with exquisite 
taste and imagination, the sisterhood of Music, 
Painting, and Poetry, a relation which we have 
attempted to trace to its real and natural source. 
Having first, therefore, demonstrated the intimate 
analogy of painting. with harmonics, both in its 
chromatic and graphic departments, it required 

* See a further investigation of this subject in our * Out- 
lines of Analogical Philosophy,” Vo}, If, Outline vi, and Part 
IY, in which we have briefly treated on the principles, relations, 


and purposes of Art. We have also a work in forwardness 
especially dedicated to this inquiry. 
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ouly to completeness that we should establish the 
relation of poetical expression with chromatics and 
harmonics; and this attempt accordingly con- 
cludes our second part. 

With regard to the third, or physical and final 
part of this treatise, our design not boing literary, 
but doctrinal and practical, we have not treated its 
subject historically, nor with the usual detail of 
amusing experiments, however incidentally such 
may have arisen, our chief intention: therein being 
to confirm tho principles of our science on the 
foundation of nature and experimental induction, 

Should it be asked whether all this scionce is 
essential to good colouring, we reply, not absolutely 
essential, but, for the most part, egpedtent ; for the 
artist may colour well by force of nature and a culti- 
vated eyc, with practice, and no ono can colour wolb 
without them ; just as many persons sing or play on 
an instrument agrecably by similar means, without 
knowledge of music; but, in cach casé, will attain. 
ment be facilitated, and the facultics of the por- 
former and the scopo of his practico, become ele- 
vated, extended, and refined by its science. Should, 
nevertheless, any individual choose to follow the 
art, unstudied in science and uninstrucicd by 
nature, there remains no better course for him than 
to follow in the wake of an Itty, a “Leslio, a 
Turner, a Mulready, or others of rising eminenco 
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inthe fine-sphool of colouring to which they belong, 
steering elear, at the same time, from such arbitrary 
and meretricious models as are founded neither 
on truth of nature nor science, both of which are 
essential to the perfecting of a school, and, wanting 
which, painting becomes plastic, art resorts to 
models, and invariably declines, 

In thus widely regarding our humble science, 
we have not disregarded the paramount claims of 
scionce as a whole; for although we have through 
expedience assumed for it the precedence, and sub- 
ordinated other sciences to our view, it has been 
only as every thing in harmony is, subordinated to 
akey. We will not, therefore, apologise for tres- 
passing on other departments of knowledge, not 
doubting that the time will arrive when the sciences 
ewill comport with a simplicity, grace, and unity, 
not hitherto contemplated even by their professors, 
to the incalculable advancement of human intelli- 
gence and power, and, what is of infinitely higher 
concern, to voluntary virtue and happiness, the 
fruition of true wisdom, 


1844, 
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THE ANALOGY AND ITARMONY OF COLOURS, 
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CHAPTER I, 
ELEMENTARY RELATIONS OF COLOURS, 


1. Tan torm Curomarics denotes the science 
of the relations of Light, Shade, and Colours. 

&, Light, shade, and colours, are the sole im- 
mediate objects to the eye; for although figure, . 
number, motion, &c., become objects of vision, they 
do so only by the agency dr mediation of light, 
shade, and colours ; which are, accordingly, the 
sole primary and peculiar objects of sight, and the 
elementary principles of chromatic science ; they 
are sensible representations of material objepts to 
the mind, and thereon the art of Painting is 
founded. 

8, Light and shade are, then, the gonerating 
principles or elements of all visual effects, of which 
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light is the agent, or active element, and shade 
the patient; or re-acfive element ; they are, there- 
fore, correlative, coessential, and concurrent. Ac- 
cordingly, the light of day, and the sunbeam itself, 
are compounds of light and shade ; nor is either pure 
light, or pure shade, in any case an object of vision, 
Hence no eye can endure the sun’s pure rays; 
and if the darkness of night, with closed eyes, is 
in any respect visible, it is only so because the organ 
itself secretes and emits light. 

4, Light and shade aré either Ach omatic or 
colourless, or they are Chromatic or coloured. 
They are, also, cither inherent or immanent, as 
in pigments and solid substances, or they are 
transient, as in the sunbeam and rainbow; and 
also in prismic, specular, and ocular spectra, &c., 
made apparent by’ transmission, refraction, or re- 
flection. 

5. Inherent light and shade are called white 


and black, and in their transient state ere are 


=> 


denominated light and dark, 

6, It follows frome the above that the elements 
of Light and Shade have three states, or modes 
of concurrence, which are convertible; one sensible, 
achy omatic, and mechanical, as above [5]; another 
latent, chromatic and chemical [part ILL. ch. 12]; 
and a third, in which the sensible and latent are 
conjoined, as they are in the colours of pigments, 
&e.; in which these elements concur latently in 
their hues, and are variously participated sensibly 
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in the variety of their light and shade, or depth 
and brilliancy. 

7, The elements of light and shade, in their 
sensible, inherent, achwomic state, have two ox- 
tremes and a mean, which are denominated PV hite, 
Black, and Grey, the intermedia, oy degrees of 
which, are indefinite or infinite, and are called 
shades, as the intermedia of colours are called 
hues, 


Examrve le 


GneY, 





Wmre Braor 





, a 


8. Upon the right management of these, alone 
or in conjunction with colours and figures, depond 
all the powers of light and shade, technically called 
chiaroscuro in painting, as will fully appoar in 
the sequel, But tho term chiaroscuro, though 
commonly extended to all the attributes of light 
and shade, is more properly confined to the offects 
produced by their union and contrast. Black, 
white, and grey, ,have a double office, affecting 
both shade and colours, and are, among tho chro. 
matic means of the art, the most important, both 
as to their use and their abuse.* Milton’s con- 


' 
* Of the especial powers of black, white, and grey, we have 
treated in our “ Chromatography” under each term, 


4, ELEMENTARY RELATIONS OF COLOURS, 


ception of the relations of light and shade was 
at once poetical and philosophical :— 


“From that high mount of God whence Ught and shade 
Spring forth, the face of brightest heaven had chang'd 
To grateful twilight.” 


9. By the latent concwrence of Light and 
Shade they become chromatic, and colow's are 
generated or produced [6]; and as the various 
states of these elements are relative and con- 
vertible, we may deduce our proof of this position 
variously from them. Thus a white spot upon a 
black ground, or a black spot upon a white ground, 
or a grey spot upon either ground, viewed through 
# Lensic Prism,* will be converted By refraction 
into an iris ef three colours, as instanced in the 
two halos which surround the black and white 
spots upon the white and black grounds of plate I. 
in front of this work. The same may be demon- 
strated of coloured spots and grounds. 

10, This experiment may be vegarded as the 
chromatic Canon—the rule and foundation of the 
entire science of colouring, as the rainbow wag by 
‘some early artists; and as the colours thereof, 
Blue, Red, and Yellow, however produced, are 
not further decomposible, they are primary ; and 
in every case the blue will accompany the passive 
or dark element, the yellow will follow the active 


* Respecting this instrument, see chap. xiii, 
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or light element, and the red will be intermediate, 
Accordingly where, in latent occurrence, the photo- 
genic element,* ov principlo of white and light, 
predominates, it ‘determines the colow to be 
Yeiiow ; where the sciogenie element, or principle 
of black, and shade predominates, it determines tho 
colour to be Bruz; and where these elements 
concur with intermediate subordination, they de- 
termine the colour to be Rep, according to the 
following :— : 


Exampre IL. 


Yotlow. Blue, 





White. Black. 


a 


11. The colow's thus elicitgd from black and 
white, being Primary Coxours, are called colow's 
of the first order. These and their compounds 
are also denominated, more or less, posttive colours, 
in distinction from those of their elements, black, 
white, and greys, which aro called neutral, or 
negative colours ; but the above primaries aro also 
alone called entire colours ; all their compounds 
and sub-compounds being denominated, more or 
less, broken colours. 

12, As the primary positive colours are evolved 
by analysis from the negatives, black and white, 
or light and shade, so by synthesis, or composition, 


* * See chap. xii. 


a 
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those positive colours reunite or resolve into those 
negatives or their elements, by an inversion of 
the foregoing ividal experiments [9]* through a 
transition from the latent to the sensible state of 
these’ elements. 

13, Accordingly, by a due mixture of the three 
primary colours, in pigments or otherwise, the 
neutrals, black, &c., may be composed; and each 
primary alternately neutralises the other two pri- 
maries in the same respect; upon which law . 
depend all the powers of their compounds, and 
also the variety of contrasts and accordances, or 
complementary equivalence and compensation of 
colours, upon which harmony of colouring ‘depends, 
ae will be rendered apparent. 

14. This negation, or neutralisation of positive 
colours, by no méans, however, arises from their 
arbitrary mixture or intimate composition, but is 
subject to a natural invariable Law of proportions, 
. which requires them, when of equal intensities, to 
be to each other proximately as three yellow, five 
yed, and eight blue, as we have demonstrated by 
the Metrochrome.t Thus Light and Shade are to 
colours what Acute and Grave are to sounds, and 
the relations here adduced of the primary colours 
are analogous to the relations of the common chord, 
! or primary triad, whereon the musical scale is 


* Plate I, 
+ Described chap. XIV. 


ELEMENTARY RELATIONS OF COLOURS, 7 
8 


established ; and upon their Law, under a similar 
regulation and analogy, depends the cntire regimen 
and science of harmony in colours. 

15. As the primary colours are thus generated 
from a spod, go are the primary fignres generated 
in like variety from a geometrical point; and as 
those colours are all comprehended in shade, so are 
these figures included in the sphere. As, again, 
all figures are generated of the primary lines, right, 
angular, and curve, so are all colours gencrated of 
the primaries, blue, red, and yellow; and as these 
partake of the various degrees of black, white, and 
grey, between the extremes of light and shade, so 
do the various primary and ‘compound figures par- 
take of the variety of dimensions, Hnear, supeg- 
ficial, and solid, between the extremes of the point 
and sphere; an admirable analegy of two diatinot 
natures united in painting, well deserving the con- 
siderate attention of the artist in the composition of 
forms, of the one correlate, as the coinciding re- 
lations of colours are in the toning and harmony 
of the other ; and especially so since the important 
purposes of relief, effect, and expression, are do- 
pendent on the adaptation and masses of colours 
and forms united, the whole of which will become 
more evident hereafter. 

16, It is entirely agreeable to this analogy that! 
the various modes of gradation, and contrast of 
light and shade in natural and artificial objects, 
are referable to the primary solids, as plane, 
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angular, and curved; and all their variety is 
dependent on, and determined by, the compounding 
of these primary forms on polyhedric and irregular 
or broken figures; and upon the management of 
this relation depend the chief effects and variety 
of chiaroscuro, we mean, as properly defined in the 
painter’s sense, to be the unity with gradation and 
contrast of light and shade. 

17. Accordingly, this principle of chiaroscuro 
completes itself on the most perfect or entire of 
forms, the globe or sphere, as carried out in 
pictural effect, according to the analogy of Cor; 
reggio’s bunch of grapes, and in some of Rem. 
brandt’s compositions ;'but it extends also to the 
qlane aerinl gradations and breadth of space in the 
pictures of Claude and Wilson, and also to the 
picturesque, rugged, and angular effects of Salvator 
Rosa, Caravaggio, &c., and is variously com- 
Pounded in other works of art, and more diversely 
so in those of nature. 


CHAPTER ITI. 


DEFINITE RELATIONS, COMPOSITION, AND MELODY 
OF COLOURS. 


18. Ir appears from the foregoing that the 
Primary Colours resulting from the analysis, or 
concurring in the synthesis, of their colourless 
elements united in light and shade, aro three ; 
the lowest number capable of uniting in variety, 
harmony, or system, and therefore theix variety of 
union can be only three; and they constitute, if 
pairs, colow's of a second order, thence called 
Srconvary Coxnours, less positive than the former, 
or one degree nearer the achromatic or neutral states 
of their elements, in manner following :— 

19. First, from the mixture or union of the 
two primaries, Yellow and Red; proceeds the se- 
condary Oraner, on the warm advancing white 
and light extreme of their elements, to which 
yellow is in nearest relation, in the following 
order :— 


Exampre II, 


Yallow. Red. 


White, 
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and as in the neutrality of the elements of colours, 
Yellow holds the proportion of three, and Red 
the proportion of jive; Orange, their compound, 
reckons in the scale of equivalents,* or neutralising 
proportionals, hs eight; the use of which will pre- 
sently appear, and it follows that Red is the ruling 
power of the compound. 
20. Secondly, from a like mixture or union of 
Red and Blue proceeds the secondary Purple, on 
. the cool retiring black and dark extreme, to which 
Blue is in nearest relation, according to the order 
following :— 


, Exampuc IY, 


Rea Blug 


a) Black 


* PURPLE, . 


and as in the scale of equivalent proportions, Red 
reckons as five and Blue as eight, it follows that 
Parple, their compound, is represented in the scale 
of equivalents by the number thirteen, and that 
Blue is the ruling colour in Purple. 
21, And, thirdly, from a similar union or com- 
* position of Yellow and Blue, proceeds the medial 
_ Secondary Green, in equal relation to the extremes 


‘ 


* Plate IL, 
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of warm and cool, advance and retirement, white 
and black, and light and shade, as follows :— 


Examptr V. 


Yellow Bluo 


White Black, 


EN 





* 


of which, again, Yellow being as zhree, and Blue as 
eight in the scale, Green, their compound, reckons 
thereon as eleven, and Blue is the ruling or pre- 
dominating power in Green. 

22, Here, then, it should be remarked that, as 
in the achromatic constitution of the neutral cle 
ments of colours, Yellow is effective as dhree, Rod 
as five, and Blue as eighé, it follows that either 
of their above compounds or secondary colours, ac- | 
cording to their proportional number, will neutralise, 
or render achromatic, the remaining primary colour 
alternately, Thus thirteen of Purple will nouiralise, 
or extinguish, and will be neutralised, or extin. 
guished by, three of Yellow ; eleven of Green will 
neutralise, and be noutfalised by, jive of Red; and 
eight of each, or equal quantities of Orange and 
Blue, will neutralise each other reciprocally; the — 
colours employed in every case boing of equal 
‘intensities, 

23. It follows, of course, that the above pri- 
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mary and secondary colours contrast or oppose each 
other most effectively according to the same law, 
and the proportionals which govern their neutrali- 
sation or mutual extinction; and as the secondary 
colours are produced from the union of two pri- 
mary colowrs alternately, in like manner from the 
concurrence of any two sounds of the primary 
musical triad, or common chord, there results 
secondary, harmonic, or accordant sound. ‘ 
24, Again, it is apparent that the Srconpary 
Conours are subject to the same regulation and 
variety of union as their primaries, with like rela- 
tions to their elements; affording colowrs of a 
third orden, or Tertiary Cotouns. Accordingly, 
trom the pairing and compounding of the secondary 
- colours, Orange and Green, proceeds the tertiary 
Crrring, on the “warm advancing white and light 
extreme, in proximate relations to the colours 
= Orange, Yellow, and White, as follows :— 


Exampxe VI. 
Yellow, CITRINE, 


White. Green. 





Ange. 


« 25. Secondly, from the compounding of the 
secondary colours, Green and Purple, proceeds 
the tertiary colour Oxive, on the cold, retiring 
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black and dark extreme, in proximity to the 
colours Purple, Blue, and Black, in order fol- 


lowing :— 
Exampue VII. 
Onive. Blue. 


Green, Black. 





Pmple, 


26, And, finally, from the compounding of the 
secondaries, Orange and Purple, proceeds the 
tertiary Russet, in equal and intermediate relation 
to the extremes of warmth and coldness, advance. 
ment and retirement, White and Black, and ight 
and shade, in the following order :— « 


Exampue VIII. 


_ Yollow. Teusser, Bluo, 









Whito, Black, 






"Ovange.— Puplo. 


27. Thus, of the Turriry Cotouns, Yellow 
predominates in, and, gives its relations to, the 
Citrine, as Blue does to the Olive, and Red to 
the Russet; whence it follows that the tertiaries 
have the same relations and proportions to the \ 
secondary colours, with reference to shade retiring, 
that the primaries have to the same secondary 
colours with respect to light advancing: that is, 
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that Citrine is to Dark-purple as Yellow is to 
bright or Light-purple; that Russet is to Dark- 
Green as Red is to Light-Green; and that 
Olive is to Dark-Ovange as Blue is to Bright- 
Orange. 

28. As each of the secondary colours is com- 
posed of two primary colours, so in each of the 
tertiaries the three primary colours are variously 
compounded ; it follows henco that no new generic 
distinction can proceed from the interchanged com- 
binations of the tertiary colours, and hence their 
equal compounds all receive the indefinite term 
Brown, though better denominated and distin. 
guished as Russet-Olive, Olive-Citrine, &c. 
{Example XIV.] The Browns may, however, be 
compounded upon the same triple relation in 
infinite progress” and approach to the neutral 
Grey, the extremes of which are Black and 

“White, from which we set out [7]. va 

29. There remain, nevertheless, the collateral 
or indirect relations of colours; as, first, of a 
primary with a secondary colour; secondly, of a 
primary colour with a tertiary ; and, finally, of a 
secondary with a tertiary colour; but these may 
for the: present be passed aver, since, although they: 
, afford orders and variations of colours, they do not 
* afford distinctions of genera or species, To these 
may, however, be added an anomalous system of 
Semineutral Colours, arising from the combina. 
‘tions of all colours with the neutral Black; the 
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whole of which, though of practical consider. 
ation,* is of little theoretical importance. 

380. We may now, therefore, terminate the 
series of colours tltus deduced from their elemontary 
principles, in one united definitive scale as they 
arise, in the natural order and relation in which 
the secondary colours spring from the primaries, 
and the tertiary colours follow from the secondaries 
in regular succession from Light to Shade. 


Exampto IX. 


Definitive Scale of Colours. 


Primaries, Teortlarles. 
See 
‘Yellow. Nod. Bine, Cltrine. 


a 
Russet Olive. n 






Purple. Green, Orange, Purple, 
eye 





Tight, Dark. 
a 





~— 
Aecondaries, 


81, Such aye the distinctions, relations, and 
gradations of colours, as dctermined by the various 
predominance of their elements, through an or- 
derly and infinite procession to the neutral or 
achromatic state, the position at which all pre- 
dominance terminates; and the equilibrium of 
their elementary principles is re-established in 


See“ Chromatography, Chap. XVIII. * 
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unity, according to a naturally perfect and uni- 
versal system. 

32. From the various mixture of any colour 
with the inherent active element of all colour, 
White, an infinity of combinations may be pro- 
duced, technically called Tinrs; from the like 
combination of any tint or colour with any other 
colour may be produced an infinite variety of 
Hues; and from the like combination of hues and 
tints of colour, with their inherent passive element 
Black, may be produced the whole infinite variety 
of Smapes and Semineutrals. 

83, A correct system of the relations of colours 
to light and shade, is of such importance in paint. 

ring that, although by the force of natural colouring 

in objects, and a good eye, the artist may colour 
wel], locally and individually, yet if there be a 
fundamental error in his theory, he cannot escape 
“failure in the more es¥ential accomplishments of 
general colouring, arrangement, and chiaroscuro. 

84, Such a fundamental error has been that 
of regarding Red as the prime power and next 
to light, which vitiated the’ colouring’ of the Roman 
school, as it cannot fail to do that of every artist 
who shall follow it, and will in the end corrupt . 
his eye, unless fortunately the perfection of his 
sense overcome his theory; and these effects of 
a false system are remarkable in the works of a 
master no less celebrated than Raphael, which 
have rebuffed the seysible eye of the most judicious 


e 
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critics on a first inspection.* Even those works of 
‘Titian in which he deferred to tho practice of the 
Roman school, evince these effects of false rela. 
tions. Such practico posites yellow ag a retiring 
power after orange, and throws the entire scale 
into confusion. N 

85. Another fundamental error of the Italian 
schools has been the regarding of Black as the 
instrument of power or depth in colour, instead 
of realising force by a combination of powors, ac- 
cording to the true relations of composition and 
contrast in colours; whence the smoky hues and 
murky colouring, ofton observable in the works 
of the Florentine and Roman masters, and all tho 
vices that arise in practice from confounding shades, 
with hues. Black, White,;Red, and Green, of 
the particular powers of which *we have spoken 
elsewhere, are, when improperly placed and em- 
ployed, the demons of colouring, against whose’ 
evil doings the orthodox colourist will take due 
precaution to exorcise himself, 

36, Wo have thus particularised theso systematic 
errors because they continue, through pictures, or 
other authorities, to influence the practice of many 
artists, to the detriment of good colouring, and have 
been publicly taught by a late eminent historical 
painter and President of the Royal Academy, whose 
taste and practice had been corrupted in the Roman 


Malone's * Life of Reynolds.” 
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and Florentine schools, whom we have heard con- 
tend strenuously for the above false theory, and 
who pursued it to the injury of his reputation as an 
artist.* The same failure has commonly attended 
the Roman students from this country, who have, 
with fow exceptions, returned bad colourists, to 
unlearn the false acquirements of their Italian 
studies, and to retrieve, in their own pure school of 
colouring, those principles and that’ practice which 
produced a Reynolds and a Wilson, as they had 
in other natural schools a Rubens, a Rembrandt, a 
Tintoretto, and a Paulo Veronese, &c, And somo 
among us, who have evinced a good eye and 
refined taste in their earlier works, have imbibed 
and carried into practice those fallacious principles, 
wherein prejudice has prevailed over the authority 
of nature; ‘and s_ their learning increases, and 
their sense declines, will endanger their final repu- 
‘tation as colourists, 

37. Upon a right understanding and strict com- 
parison of the order and relations of the preceding 
Definitive Scale of Colours with the Fundamental 
Seale or Gamut of the Musician, it is impossible 


* Tn speaking thus of the amiable West, we would, by no 
means, detract fiom his just reputation in other departments of 
painting, to whom the English historic school owes a Ililton 
and other eminent disciples; we object only against his au- 
thority in colouring; in which, nevertheless, borne by the 
current of the English school, and his own ratural feeling, he 
has left us some pleasing examples, in spite of a false theory. 
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not to bé struck with tho entire resomblance and 
complete, analogy of the two scales; nor will tho 
philosophic mind of the artist find it difficult to 
carry these relations into figures and tho forms 
of scionce universally. And as the acutencss, tone, 
and gravity of musical notes, blend or run into cach 
other through an infinite sories in the musical 
scale, imparting melody to musical composition, 
so do the like infinite sequences of the tints, hues, 
and shades of colours, impart mellowness, or 
melody, to colours and colouring, Upon these 
gradations and successions depend the swoetest 
effects of colours in nature and painting, so ana- 
logous to tho melody of musical sounds, that wo 
have not hesitated to call them the melody of, 
colours. : 

“ Methinks, e’en now, I view some flee design 

Where breathing nature lives in every line : 
Chaste and subdued the modest tints decay, 
Steal into shades, and mildly melt away.” 

88, In like mannor the anomalous compounds 
of broken colows [28, 29, &e.], which belong to 
no regular scale, bul aro oxpressive, in a high 
degree, in the representations of natural objects, 
are strictly analogous to sounds irregular in concord 
and interval, and thence less individually pleasing 
and harmonic, yet affording vocal tonos which, al- 
though not strictly musical, ave infinitely expressive 
as broken or compound, and capablo of musical 
rolations in the manner of broken, irregular, and 
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semineutral colours, and their achromatic shades in 
picturesque effects and representations. 

39, The various simple accordances of two 
colours in the foregoing examples, by which third 
colours are produced, coincide with those con- 
sonances of tio sounds which coalesce in third 
sounds, and are termed concords, as the contrary, 
in each case, are discords ; and these may be cither 
successive or simultaneous ; but harmony, properly 
distinguished, both with the musician and colourist, 
signifies the complex accordances of three or more 
sounds or colours in consonance, opposition, or con- 
trast: to the consideration of which we proceed. 


al 


CHAPTER III. 


EQUIVALENT RELATIONS, CONTRASTS, AND CON- 
SONANCES OF COLOURS, 


40. Havine deduced the definitive or funda-. 
mental scale of colours from their elemonts, and 
shewn their successive relations, in which they re-. 
ciprocally blend, tone, mellow, and melodise each 
other, in the preceding chapters, ‘ve proceed, in the 
next place, to denote their equivalent relations, 
contrasts, and consonances, according to the samo 
elomentary relations, 

41. Those colours are proporly concinous or 
consonant, which when compounded or placed to- 
gether, produce a third pleasing tone of colour or 
agreeable effect on tho eye; just as from the co- 
alescence of concordant sounds a third consonant 
sound is produced to the musical car: thus Blue 
and Yellow produce in mixture the boautiful tones 
of Green, or give brilliancy and valuc to cach othor 
when in juxta-position. On the contrary, Blue and 
Green similarly posited, produce no pleasing tone 
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or tint but a disagrecable effect to the eye, and are 
accordingly dissonant or discordant. And this 
principle runs variously through all the relations of 
the preceding definitive scale according to their pri- 
mitive powers in the neutral or achromatic com- 
pound, and will be readily detected in every case by 
the intelligent and practised artist, without the 
needless prolixity of individual detail. ; 

42. But there is another highly important 
species of consonance dependent upon the same 
extreme principle, and to which contrast belongs, 
of which the concordant colours haye been variously 
denominated reciprocally complementary, compensa. 
tory, &e., but of which the resulting third is achro. 

“matic, when the colours are compounded, or theit 
utmost brilliancy_is effected when the colours ate 
opposed, the entire effects of which depend, never- 
stheless, upon the equivalent powers or quantities of 
each colour to neutralise or extinguish its an- 
tagonist. 

43. The neutralisation ov negation of colours, 
or their reduction to the achromatic state, depends 
upon the reunion of the thiee primaries, as de 
monstiated in the sreceding chapter [12, &c.1, 
whence it becomes evident that each of the primary 
coLouns is neutralisable by that secondary which is 
composed of the two other primaries alternately ; 
thus Blue becomes neutralised or extinguished by 
Orange, Red by Green, and Yellow by Purple; 
accordingly théy are so opposed to each other, 
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and light to dark in each, throughout the following 
figure, 


Examrie X, 
Rep 


Orange. Puple 


Yernow. y Bw " 





Green, 


44. But although the colours reciprocally op- 
posed in this figure are mutual contrasts which give 
to each other the utmost distinct and vivid appear. 
ance when in apposition, and extinguish, noutral. 
isc, or negate cach other, as already remarked, 
with most power when mixed or in composition ; 
their powers or activities, in these respects, are by 
no means equal or uniform; those of Red and 
Green being reciprocally as 5 to 11, those of Yel? 
low and Purple, as 3 to 18, and those of Blue and 
Orange being alone reciprocally equal, as will bo 
satisfactorily demonstrated hereafter in our third 
part. ¥ 

45. It follows upon the ‘same principle, and in 
the same relation, that eadh bt the vein 
cotours is subneutralised” by that tertiary i 
which the remaining primary predominates ae 
nately; thus, Purple is subneutralised and .con- 
trasted by Citrine, Green by Russet, and Orange 
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by Olive ; as opposed to each other in light and 
shade in the next example. 


ExaMPLE XI. 


OnANGE 


Russet. Citrine. 


PURPLE, Garen. 





Olive. 


46. The same regulation extends to the Trr.- 
TIARY coLouRs and their compounds alternately ; 
for, since Red predominates in Russet, Yellow in 
Citrine, and Blue in Olive, it is evident, the simple 
compounds or pairs of these tertiaries take the re- 
lations of secondaries in a subdued degree, and 
that they con¢ur altogether, in due proportions, in 
a neutral or achromatic state, and contrast and 
charmonise each other as opposed and connected in 
the following figure. 


Exampre XII, 






Cltrine-rnssat 


‘Crmeing, 


Ollve-cltrine, 


47. This latter scheme of colours, comprehend- 
ing’in each division various compounds of the three 
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primaries, declines chromatically toward the neu- 
tral state of their eloments. The perfectly noutral 
or achromatic state, and porfect contrast, depend 
howeyer upon a due subordination of the primaries, 
in which Blue predominates in dopth or breadth, 
and Yellow is subordinate to Red; ox of the se- 
condaries in which Purple prodominates, and 
Orange is subordinate to Green, or, finally, of the 
tertiqries, in which Olive predominates in like 
manner, and Citrine is subordinate to Russet, 

48. These three scales of contrasting colours, 
according to their positions and succession in the 
definitive scale preceding, are strictly analogous 
with the divisions of the principal scale of the 
musician, in which, by clefs or keys, ho denotes, 
in like manner, the positions of sounds, as Treble, 
mean or Tenor, and Bass ; and’it will further ap- 
pear, according to the same analogy, that the | 
various keys and scales of colouring are coincident 
with the general relations of harmonic science, 

49. It has already appeared that there arg two 
kinds of consonance dependent on the same recipro- 
cal principle or power of colours to neutralise cach 
other by uniting in mixture, or to excite or animate 
each other in apposition, to one of which belongs 
the harmony of the simple series, and to the other * 
belongs the like harmony of two or more series op- 
posed ; the first of which is in music called melody, 
the other, by way of eminence, harmony, or com- 
pound melody, or. music in parts; accordingly, 
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also, contrast in colouring and counterpoint in 
music are coincident. 


“ Whence light and shade alternate,—warm and cold, 
And all the fair variety of things."—-AKENSIDE. 


50. We collect from the preceding doctrine : — 
Firstly, that single colours ave pleasing, or the 
contrary, cither according to hue, shade, or tint, or 
to taste or mental association. Secondly, that no 
two colours in succession, or opposition, will accord 
agreeably or harmonise, whose compounds will not 
constitute a pleasing tint, Thirdly, that no three or 
more colours co-arranged will please or harmonise, 
whose mixture, altogether, would not constitute, 
according to chromatic laws, a neutral tint, or ac- 
cord in producing a tone or ruling colour expressive 
of the archeus or key of the composition ; and, 
eFourthly, that therefore an attention to these rules 
is no less essential to skill of composition in colour- 
ing than are a fine natural perception and cultivated 
tastes not only in painting, but coincidently so in 
music, 

51, To facilitate » right apprehension of the 
relations upon which these rules are established, 
recourse may be had to the diagram or universal 
scale, Plate IL,, wherein all the denominations of 
the three orders of colours and their compounds 
ave laid down in circular succession, and every 
colour opposed td its contrast reciprocally, with the 
numbers denoting the equivalent powers of each 


. 


— 


29): 


“s 
Chiuemalte Opnralent 
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specific contrast, from which may be estimated the 
powers of those that are intermediate and compound, 
as a key to the whole theory and practice of har- 
mony in colouring. 

52, This scale of Chromatic Higulvatated is 


constituted of six coloured circles, comprehonding 


the three primary colours, Bluc, Red, and Yollow, 
opposed alternately to the three secondary colours, 
Orange, Green, and Purple, on radii within a cir- 
cular graduated scale.’ Theso six coloured citcles 
intersect each other, forming one small star at the 
contre, of secondary and tortiary compounds alter. 
nately opposed, by the crossings of three circles; 


‘and another larger intermediato star of opposed 


secondary compounds, formed by the alternate 


crossings of two of the circles. ‘The, double gra- 


duated scale, by which the whole is circumstribed, 
is divided round tho inward border by numbers , 
diamotrically opposed, denoting the proportional 
powors with which colours lying on any radius of 
the circle nouttalise and contrast any colour, simple 
ot compound, on tho opposite radius; while the 
mediating colours, which subdue each other without 
noutralising or perfectly contrasting, lie successively 
side by side round ‘the whole, in the order of the 
Definitive Scalo of Colouxing [Example IX.], sub- 
duing and molodising cach other, according to their 
various numerical powers. 

58, These numorical proportions of the powers 
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with which colours neutralise, contrast, and har. 
monise, and subdue, soften, soothe, or melodisc 
each other, have been demonstrated by the Afetro. 
chrome, described hereafter [Chap. XIV.], whereby 
it is ascertained that ccrtain proportions of the 
primary colours, which, reduced to their simplest 
terms, are as 3 Yellow, 5 Red, and 8 Blue, of equal 
intensities, neutralise each other, integrally as 16; 
consequently, Red as 5 is equivalent to 11 Green, 
Yellow as 3, to 13 Purple, and Blue as 8, to 8 
Qrange, the latter being equal powers, The pro- 
portional powers of any intermediate compound 
colour all round the scale, may be ascertained 
by averaging the numbers of its components. 

54, Some of these may be reduced to simpler 
terms; thug the equal numbers 8, denoting the 
reciprocal powers” of Orange and Blue, to which 
the ends of the needle point on the scale, are as 
unity 1 = 1 (the simplest of all ratios), that of 
equality ; and its colours are perfect contrasts, 
literally the points of extreme hot and cold, which 
are, so to call them, the chemical poles of light and 
shade, and the poles of harmony in colouring, 
This’ result is accidental, but it is a coincidence 
which evinces the truth of these relations, and 
singularly comports with the rule of harmony in 
painting, which has been founded on sense or 
feeling, and requires that equality or balance of 
warm and cool colouring in a picture upon which 
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tone or consonance so ossentially depends.* Theso 
are the only contrasting coldurs which, like black 
and white, are equal powers; all other contrasts 
ave perfect only when one of the antagonist colours 
predominates according to tho proportions marked 
upon the imor scale, 

55. Further, by a line diagonally across the 
needle or index, is denoted the positions at which 
colours must oppose each other as advancing and 
retiring ; and a like line perpendicularly across the 
scale points out the middle colours. These three 
lines divide tho entire scale into equal portions, 

56, Again, by this scale may be determined the 
proportions in which any three colours noutralise, 
contrast, and harmonise each other. First, as 3, 
5, and 8, are such proportions of the primaries, 
Yellow, Red, and Blue, so 8.14, and 18, their 
pairs, are those of tho secondaries, Orange, Greon, 
anjl Purple. . 

57. Evory threo alternate colours of each of the 
stars or roses of the scale are complemontary, and 
therofore are reciprocally contrasts, and harmonic, 
and theso are pointed out by the same figures on 
the outward scale; thus, the three numbers 82 
occur at the three primaries, Blue, Red, and 
Yellow, and those of 16, at the three «secondaries ; 
and so on of other numbers at other compounds. 


* This consonance or union of hues and shades in painting, 
and oftones in muse, the Greeks, according to Pliny (l. xxxv. 
c. 5.), denominated by the same term, Tonos. 
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58. This scheme is also a key to the whole 
science of nature in the painting of flowers, and it 
coincides herewith that the archetype of all floreal 
forms are triadic, consisting of the involution and 
evolution of triangles variously irradiated, the num- 
bers of their leaves being invariably 3, 4, 5, or mul- 
tiples thereof. The Scale of Equivalents also illus- 
trates the circular diagram of Newton, and adapts 
the scale of nature to the general purposes of art. 

59. The eye is quiet, and the sensorium soothed 
and complacent, when colours are opposed to each 
other in equivalent proportions chromatically; that 
is, in such proportions as in mixture neutralise their 
individual polar activities. This is the perfect har. 
mony or union of colours. But the organ and the 
mind are also agreeably affected, when the mathe- 
matical pr oportions of opposed or conjoined colours 
are such as to produce other pleasing combinations 
to sense; and in this way the variety of harmony, 
and the powers of composition in colours, are pro- 
duced ; it is thus tones in colouring are governed, 
and the use of tone is to give repose to the cyo, 
Thus colours in the abstract are mere variations of 
yelation ‘of the same élements. Black and white 
are the same colour; and, since colours are merely 
relations, if there were only one colour in the world, * 
there would be no senso of colows' at all, but only 
light and dark, however strange, offensive, or para- 
doxical, such assertion may appear. ‘ 

60. The neuéralising powers of colours, called 
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complementary or compensating, have been impro- 
perly denominated their antipathies, since they 
ave the foundation of all harmony and accordance 
among colours; too much of any colour in a 
painting being invariably reconciled to the eye by 
the proper introduction of its opposite or equivalent, 
either in the way of compounding, by glazing, or 
mingling, or by contrast ; in the first manners with 
neutralising and subduing offect, and in the other 
with exalting effect and brilliancy ; in the first case 
by overpowering the colour, in the latter by over. 
powering the organ of vision, while in each tho 
equilibrium, or due subordination of the colours, is 
restored. 

61. It ig not sufficient, however, that the artist 
should be informed what colours neutralise and 
contrast each other, if he romvin unacquainted 
with their various powers in these respects; if ho 
imagine them of equal force, he will be led into Y 
errors in practice from which nothing but a fine 
eye and repeated efforts can release him ; but if he 
learn beforehand the powers with which colours 
act on and harmonise cach other, the eye and the 
mind will move in concert with the hand, and save 
him much disappointment and loss of timo, to say 
nothing of the advantage and gratification of such 
foreknowledgo in realising their beauties with in- 
tention. : 

62, Elence, the proportional powers of contrast. 
ing colours is of great importance to the artist who 
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employs them; for, if even he choose his contrasts 
aright, without such knowledge of their powers, he 
may fail to render them harmpnious, as many of 
the Italian masters and a inees have done 
in the same case. There must be gradation and 
subordination throughout a picture; equal con- 
trasts and masses, like equal lights, produce harsh- 
ness, distract the attention of the spectator, and 
destroy the repose of the eye, and the gratification 
which springs from harmony through subordination 
and unity, the torm repose implying harmony in 
every case throughout art. 

63. A worse consequence than this of equal 
contrasts, even of rightly chosen colours, arises 
when the proportions of contrasted colours are in- 
verted, and, that which ought to be subordinate 
predominates; tlus Green and Red, which afford 
one of the most pleasing and powerful of contrasts 
when the Red is subordinate, contrasts less agreo- 
ably when the colours are equal in mass and in- 
tensity, and even offensively in proportion as the 
Red may superabound ; and tho same law governs 
the contrasts of other colours according to their 
specific powers. 

64, Not only does the soale of equivalents de- 
aote the powers and effects of colours reciprocally, * 
in minature, but if the artist imagine the six circles 
of which it is constituted to be bright-coloured 
rlasses of light hues, laid over each other alter- 
1ately, as represented therein, he will readily con- 
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ceive and perceive the reciprocal powers of these 
colours to vary each other in glazing ; while their 
oppositions denote also the powers of colours to 
neutralise or reduce cach other without change of 
hue, by the same operation of glazing’ 

65. By attention to the numerical proportions 
and relations of colours, the student may approxi- 
mate to a thorough comprehension of all their 
powers ; and, assisted by a good eye and knowledge 
of his materials, may attain to perfect colouring, 
By a like attention to these powors of colours, the 
engraver, too, will be onabled to estimate those 

- due allowances of light and shade which may. be 
necessary to compensate for the absence of colours 
in his performance ; or, in other words, to repre- 
sont colours by their exact equivalents of light and 
shade, ‘ 

66. Tho numorical differenco of the three 
colours which constitute the neutral, affords the 
reason why beauty and varioty of hue arise from 
tho merely blonding of shados, or varying of tho 
lightness or darknoss of a colour, eyon in the mix- 
ture of Black and White; because the greater 
power of Blue, or the cool element of neutral 
colour, becomes more apparent on lightening it, 

*and varios the warmth’ and coolness of its hue; 
and this effect in forming tints, and in glazing, 
holds consistontly throughout the whole scalo of 
colours, so that, to preserve an equality of hue in 
any gradation from light to dark, it is necessary to 

Hs D 
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add warm colour in proportion as it descends into 
depth, and vice versd to cool the colour as it 
ascends to light, as oyery good eye observant of 
nature is sensible. 

67. The most powerful chromatic contrast is 
afforded by tho middle colours Red and Green, 
distinguished on the scale as high and low in 
colour; for they are the colours farthest removed 
from the achromatic or neutral state, and its most 
powerful antagonists. Next to these in chromatic 
effect, as opgosed to the neutral contrast of light 
and shade, is that of Orange and Blue, distin. 
guished on tho scale as Hot and Cold; and in: 
a third degree of chromatic contrast, less removed 
from that of light and shade, is the contrast of 
Yellow and Purple, marked on the scale as ad- 
vancing and rétiving colows. «There arg thus 
three species of contrast which divide the scale 
equally, and coalesce in the various powers of tho 
whole circular series reciprocally, 

68, We have spoken of these and other modos 
of contrast in painting, practically in our “Chro- 
matography ;” our prosent concern is principally 
that of a correct theory, which demands the atten- 
tion of the colourist, to the above specific powers, 
upon the right understanding and observance of* 
which expression as well as harmony depends; 
upon the right management of these proportional 
powers depend, also, what may be called the rhythm 
and repetition of colouring. 
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69. Upon the same, and a like knowledge and 
application of the other relations of colours, depend 
even their judicious mixture and material omploy- 
ment; but in a more peculiar and ominent respect, 
all the sensible effects, and also the consonanccs 
and dissonances, or discords of colours, ‘depend 
thereon. 

70. During the act of viewing any colour, the 
power of the eye is diminished with regard to such 
colour, at the same time that its activity becomes 
augmented with respect to the contrast; and tho 
phenomenon of an ocular spectrum of the colour 
of such contrast is produced according to a law by 
which every colour affects the eye with tts oppostte 
or hetrmonic colour, m coincidence with the re- 
ciprocal relations whereby colours affect and neu- 
tralise each other ; whence the sense of consonance 
and dissonaxice arises. 

71. Thus by intently viewing a small orange. 
coloured object, its spectrum, of a blue coloun, is 
induced in the visual organ, which, upon removing 
the eye to a pale blue surface, will be seen of an 
intensely blue colour, but upon a pale orange sur- 
face will appear colourless; and if the object 
,Yiewed occupy the whole ficld of vision, the cntire 
pale blue surface will become deeply coloured, or 
the whole pale orange surface become colourless ; 
while other colours, viewed under the same con- 
ditions, will be variously affected according to their 
reciprocal relations, by which they unite conso- 
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nantly in third colours, or in neutralising each 
other, or dissonantly in breaking each other dis- 
cordantly ; whence arise the concords, discords, and 
expression of colours in the harmonic relations of 
musical sounds, the principal of which are exhibited 
in the following table. 


Tasie oF Curomatic Consonances and Dissonancns. 


Coloura, Consonant, Dissonant, Resolyent, 
— 4, White, 





+» Blue, 
Rod. 


« Blue, 
Yotlow, 


—— | [2 Yellow, by Purpling, .... Baesots range: 


i 4: Rody hy Greening.» F Hea range 












Cltrines Green: +o Red 
{ 4. Blue, by Oranging, +++} tusscta Purple: Yellow. 
[tome mane [Sth Ecce En, 
\ Ovanges Yellow: Bluo. 
3 5, Greon by Roding, ++ +++ pean, Blues. Yalow. 
—8 [1 Parpte, by Yellowing, «. {Bisons Biyos etesecositic Rete 





a: i Block, 





72, Not only are colours thus affected by the 
state of the visual organ, but thoy are also simi- 
larly affected, precisely according to the same re- 
gulations, by the colours ofthe tight in which they 
ave viewed; whence, if a picture be painted or 
inspected in a cool light, all its cool colours will 
have acquired intensity, while all its warm colours 
will be depressed or noutralised, and the whole 
colouring deranged and degraded. 

73, A like law operates, according to the above 
table, and the scale of equivalents, whatever be the 
colour of the light, subjecting the work of the 
artist while operating to corresponding defects. 
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: Hence it is necessary, for correct cffect, that he 
should paint in a neutral light; and equally so, for - 
correct judgment, that the critic should view his 
work, uninfluenced, in a light equally pure; or, 
since it is hardly possible for a nice cye to escape 
these influences, they should be rendered as favour- 
able to the work as circumstances may admit, 

74. Every hue is subject to the regulation 
which governs the above table, and of these the 
dissonances or discords are boundlessly expressive 
of melancholy pathos through deficiency, as the con- 
sonances are of chcerfulnoss and harmony through - 
completeness ; it is hence allowable, nay, essential 
to the propriety of design, that tho artist should 
employ occasional discordances, but in no case 
should he leave thom totally unyesolved by their 
complementarics, or so that thoy render the work 
repulsive as a whole, as Nicolo Poussin has done, 
knowingly and with design, in his picture of Per. 
seus petrifying the Phinoasians, No, 83 in tho 

, National Gallery, and as many others do uncon- 
sciously; a fault very properly censured by Sir 
J. Reynolds, who remarks that a picture should in 
general invite tho spectator’s attention by pleasing 

a first sight.—Discow'se VIT. 

75, Tach pair of contrasting colours in tho 
Scale of Hquivalents has tho. musical relations of 
the fourth, as is apparent through the Analogical 
Table of Sounds and Colow's [Chap. 1X]; which 
interval in the music of the ancient Greoks was 
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called Diatessaron, and was regarded by thom as 
the only perfect concord, and that upon which all 
other concords depend; and it certainly coincides 
therewith, that each. of these contrasts contains 
variously the primary iriad of.colours, the union, 
or various coalescence of which constitutes all har. 
mony or accordance among colours; and any as- 
semblage of colours which, like the primary triad, 
being mixed would produce neutrality, would, under 
a proper arrangement or combination, become har- 
monious, . 

76, For this reason, the most powerful achro- 
matic contrast" and ‘perfect equivalents are those of 
the extremes of neutrality itself, viz. Black and 
White, which coalesce equally im innumerable de. 
grees, and &ccompany all colours in their lightness 
or brilliancy, and darkness or depth, and give to 
’ every colour, in this respect, the power of con- 
trasting itself; and every hue opposed to the same 
hue of deoper shade, appears lighter or disappears 
altogether, and, opposed to the same hue of less 
depth, appears darker or deeper ; the same effect 
occurs, also variously, when the opposed colours 
differ, as may be easily inferred, 

77. As the expression and character of musical, 
melodies and compositions depend upon their pro- 
portional quantities in time, and have little relation 
to space, so the like character and expression in 
the sequences and compositions of colours are-go- 
verned by their proportional quantities and positions 
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in space, and have little or no dependence on timo, 
The first being an order of succession, as the lattor 
is an order of co-oxpansion. 

78, With regard to those indefinable mixtures 
and combinations of colours which present no re- 
gular hue or shade, either of colour or neutrality, 
being of too broken a character to admit of distinc.’ 
tion or relation, they are the outcasts of colour, and 
therefore called diré, but are perfectly analogous 
with what in like’reference to musical sounds is 
called noise, that is sound that annoys, and very 
properly regarded by Rousseau as the jarring mul- 
titude of different tones combined; nevertheloss, 
there is no motse that is not of some tone, nor any 
dirt that is not of some hue or colour, nor either of 
these that may not be picturesque, op that might 
not, under higher perceptive powers, be harmonised 
like the less broken colours, or greater intorvals of 
sound; it is needless, however, nay, inexpediont and 
- nugatory, to refine beyond general comprehension, 
feeling, and practico, and we have been content to 
class these colours in our “Chromatography” under 
the general denomination of semineuéral, 

79. By the present doctrine of chromatic equi- 
valence, we are enabled to estimate with accuracy 
the individual relations and specific powers of 
colours, a subject which we have treated prac- 
tically under each distinction in the above-men- 
tioned work; we shall, therefore, not enlarge 
thereon in this place, but proceed to treat of the 
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general relations and harmony of colours deducible 
from the same source, remarking only, in con- 
clusion, that this harmonic principle of equivalence 
is constant in the sky, and familiar throughout 
nature, as instanced in the purple heath compen- 
sated with the yellow furze and broom, on a largo 
scale,—and the same regulation is carried out in 
the minutest objects, being often most oxquisitel 
employed in the simplest flows, and the smallest 
insects,—and cyen in those cases in which we find 
in nature large offensive masses of a single colour, 
wo may, both by closer inspection, and by ex- 
tending our view above, below, or around, discover 
its harmonic equivalence and compensation; and 
as the same natural regulation prevails in forms, 
&c. we may. regard the whole of pictorial art as 
comprised in representing the unity in infinity of 
visible nature. . 
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CIIAPTER IV. 
GENERAL RELATIONS AND IARMONY OF COLOURS. 


80. Havine discussed the particular and suc- 
cossivo relations of colours upon which their molody 
and consonances depend, those general and ox- 
pansive relations follow next in order to which 
harmony of colouring moro especially belongs; 
which terms, harmony and melody, appropriate in 
gonoral to the accordances of musical sounds, are 
by a strict analogy significant of the like gnecossivo 
and simultanoous offects of colours. | 

81. As the relations of two or moro igdividnal 
sounds “er colowrs, succeeding ench othor by ro. 
gulated transition, constitute what is proporly called 
melody, by both the musician and colourist, sa tho 
like relation of hasmony is constituted by at least 
three or moro simultaneous cooxtended sounds or 
colours in consonance or opposition, and as tho 
relation of harmony in colours is coexpansivo, and 
an evident triunity governs tho chromatic™ system, 
we have adopted the cquilatoral trianglo, the or- 
derly combinations of which aro infinite, as the 


* The term chromatic throughout this essay .cfors to colows 
only when not otherwise denoted. 
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simplest and most proper figure for illustrating tho 
infinite correlations of colours, 

82. Of these goneral relations of colours the 
most simple is that of the primarics rociprocally 
with their principles, as exemplified in the accom. 
panying diagram [Example XIIJ.], between the 
extremes of black or shade at the centre, and white 
or light at the circumference. Accordingly, the 
central black therein is an actual compound of tho: 
primary colours which surround it, in which diue 
is the predominant colour, tonic, or principal, red 
the dominant, and yellow is subordinate, or the 
subdominant, according to the proportional neutral 
ising powers of these colours, as numbered in the 
scale of chromatic equivalents, aud the similar sub- 
ordination of musical sounds; and as there is-an 
order convoyse to the above, namely, from white at 
the centre, to black at the perimeter,—wo have 
denoted it by the-invorted triangle behind, coloured 
of their binary compounds or secondary contrasts, 
circumscribed .them by the primary iris, as clicitod 
from Black at the centre,* and harmonised the 
ground with the grey tints of a morning sky; tho 
whole of'which is conformable to = theory 
and consonant to visual sense. 

83. This diagram illustrates, upon the simplest 
plan, the principle and rationale of the composition 
or arrangement of colours in a picture,—each prin- 


* Bxample 1, Chap. xiii. 
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cipal mass of colour therein appears, first in rela. 
tion to light and shade, and requires to be repeated 
subordinately, or compounded as, in tho inverted 
iriangle,—-and, again, subdominantly, as in the iris 
and ground, but always in subordination to their 
principles as foci, and avery colour balanced and 
invigorated by the opposition of its rospectivo con- 
trast. 

84, Accordingly, tho threo principals of the 
primary triangle aro so opposed to their threo 
binary or secondary contrasts in the inverted tri- 
angle, Blue to Orango, Red to Green, Yellow to 
Purple; and the whole harmonic arrangemont of 
tho diagram refers to tho principles and clementary 
relations of colours, delivered in our first chapter, 
upon which the melody and consonaaco of colours 
are founded and follow. And those rolations coin- 
cide in the two scales of the musician and colourist, 
which mutually illustrato‘oach othor, as appoars in 
the musical scheme, Wxample X1V., whorein the 
primary triad of colours arc apposited with tho 
commen chord or notes, C, rE, G, which constitute 
the primary triad of musical sounds, and the inter. 
mediate tonos of both, also in the samo apposition, 
in perfect agreoment with thoi respectivo scales, 
the acute and gravo of the ono, coinciding with tho 
light and dark of tho other, reprosontcd by whito 
and black, in uniform analogy throughout, 
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85. Tux second general relation or harmony of 
colours, is that, of ‘the primaries with their second- 
aries andelementary principles, as exhibited in ‘the 
present diagram [Example X.V.], upon the same ‘ar- 
chetype or plan as the preceding [Example XIII.7, — 
which’ illustrates the. harmonic relations of the 
primary triad-of colours.as the principle and found- 


‘ation of all other modes of chromatic harmony. We 


proceed, therefore, in. the present and following 
schemes,, to exhibit the more oxtended general re. 
lations upon which. the many modes of harmony in 
painting, and. the diversity of their regulations, 
depend. é , 

86. Tt has before appear ed i in. what manner ‘the 
secondary. colowrs. proceed from their primaries in. . 
succession. In the present diagram this again ap- 


"pears simultaneously and. in correlation, togethor 


also with their subordinate and interchangeable ro. 
lations; for the toa ticulas i is comprehended: in the’ 
general. 

87. “Accordingly, the. first goneral relation of 
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Example XIII. is, in the presont diagram, oxtended 
to three more genoral and subordinate harmonies, 
by which it is bounded under a similar regulation, 
wherein one of cach of the throc priniary colours 
becomes the centro and ruling principle. 

88. These three more goncral harmonics oc. 
cupy the three bounding triangles of the four into 
which the principal triangle of this diagram is 
divided ; and of these, the upper one, similarly 
divided, has Red at the centre as its archous, or 
predominating colour of the Light-Red, or pink, 
Orange and Purple which surround it, and rules the 
whole, which may, therefore, bo called the harmony 
or key of Red; as the similar compound triangle on 
the right or doxter side, consisting of the Yollow as 
aruling colour, surrounded by Green, Orange, and 
Primrose, or Light Yellow, may be termed tho har- 
mony or Iey of’ Yellow ; and that on the sinistor side, 
of Blue as the archous, surrounded by Purple, 
Green, and Inght Blue, or watchot, may bo do. 
nominated the harmony or key of Blue. Tow 
this regulation belongs to nature we hayo demon. 
strated and oxemplified, Chap. XIII. Examplo III. 

89, Thus, in every harmonious composition of 
colours, there is a principal tone, archeus, or pre- 
dominané colour, to which its other hues refor sub. 
ordinately ; as, in like mannor, evory musical com. 
position has a principal or predominant sound, 
note, or key, to which all its other sounds rofor in 
subordination. And as in every musical comnosi. 


. 
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tion there are three various ruling powers, the 
tonic, dominant, and mediant, or the fundamental, 
Jifth, end third, so in the harmonious composition 
of colours there are three principal colours which 
are, as we have seen, of powers similarly related. 

90. Not only are the above four divisions of the 
principal triangle of the diagram distinct harmonics 
of the primary colours, but they also constitute to- 
gether one more general harmony in triunity, in 
which, as in musical composition, there is also a 
natural subordination of the archeii or koys, a re- 
petition and breaking of the prime colowrs, an 
equal balance of warmth and coolness, and a united 
regimen of light, shade, and colours, throughout, 
by which brilliancy with harmony are secured as in 
a picture. 

Q1. Titian availed himself of the natural prin- 
ciple and regulation of harmony in the colouring of 
tho admirable “Bacchus and Ariadne” of our 
National Gallery, the art of which was apparent to 
Sir Joshua Reynolds, who thus comments upon 
it:— Tho figure of Ariadne is separateil from the 
great group, and is dressed in d/ue, which, added to 
the colour of the sea, makes that ‘quantity of cold 
colour which Titian thought necessary for the sup- 
port and brilliancy of the great group, which group 
is composed, with very little exception, ontirely of 
mellow [warm] colours. But as the picture would, 
in this case, be divided into two distinct parts, one 
half ‘cold, and the other warm, it was necessary to 
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carry some of the mollow colours of the groat group 

. into the cold part of the picture, and a part of the 
cold into tho great group; accordingly, Titian 
gave Ariadue a red scarf, and to-one of the Bac. 
chantes a little bluc drapery.” 

92. This principle is evidently, howover, not 
confined to warm and cold colours only, but belongs 
to every order of colours, contrast, and composition, 
jn forming a harmonious totality--a whole, It is 
this repetition in subordination which especially 
venders the reflections of colow's and objects in 
water, &c. so pleasing and offective in pictures and 
landscapes, &c, In fine, it is also the principle 
upon which the lights are repeated and subor- 
dinated in the composition of a picture, and tho 
entire regimon of the chiaroscuro is conducted, 

98. Sir Joshua has givon it as a rilo, that tho 
proportion of warm to cold colour in a picture 
should be as éwo to one, although ho has freqnontly 
dovialed therofrom ; and Smith, in his ‘¢ Remarks 
on Rural Sconery,” would extond a like rulo to all 
the proportions of painting, bogging for it the torm 
of the “rule of thirds,” according to which, o land. 
scape, having one third of land, should have two- 
thirds of water, and those togethor, forming about 
one-third of the picture, the remaining two-thirds 
to be for air and sky ; and ho applics the samo rule 
to the crossing and breaking of lines and ob- 
jects, &e, ° 

94. This rule, however, does not supply a go 
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neral law, but universalises a particular, the in- 
variable observance of which would. produce a uni- 
form and monotonous practice. But, howover oc- 
casionally useful; it is neither accurate nor univer- 
sal, the true mean of nature requiring compensation, 
which, in the case of warmth and coolness, ig in 
about equal proportions, while, in regard to ad- 
-yancing and retiring colours, the true balance of 
effect is, approximately, three of the latter to one ‘of 
the former; nevertheless, the proportions in both 
cases’ are to be ‘governed by the predominance of 
light or shade, and the required effect of a picture, 
in which, and other species of antagonism, the 
scale of equivalents affords a guide. 
95. The present diagram includes and extends 
the scale of the preceding one into that of the se- 
. condary colours, and not only exhibits the several 
keys or orders of harmony we have described, but 
also a similar regulation of melodies of colours, to- 
gether with their various consonances and contrasts. 
96. Thus, if the series of seven small coloured 
triangles, which constitute and border either side of 
the principal triangle, be viewed separately from 
the remainder, it will be found .to contain the threo 
primary colours under a different arrangement, aCe 
cording to position, on. each sido, constituting vari- 
ous melodies, in one of which Red predominates as 
its archeus, in another Yellow, and in the third 
Blue ; each forniing variously a beautiful series, 
analogous to the three ‘like ‘variations of the com- 


Py 
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mon chord,‘and- octave "in musical melody, and tha 
positions of the triadic chord to its root in har. 
mony, Example XXIV. 

97. If, then, these three scrics, or melodies, 
bo spccessively covered or hidden, and the spaces 
remaining of the principal triangle viowed apart, 
it will be seen that they. afford threo distinct har. 
monies, more’ extended, and including those before 


instanced (88); in cach of which the three pri. 


mary colours also appear ruling the composition ag 
archei; 1st, in a single triangle at the apox; 
Qdly, broken with its’ dominant and subdominant 
colours’ in three triangles beneath; and, Sdly, 
opposed to its consonants and contrasts in five 
other triangles, as a base to the whole, 

98, Of theso harmonios ono is ruked by Led, 


“another by Yellow, and tho othor by Blue; and . 


throughout the wholo: more gonoral ‘harmony. .of 
the large triangle which they ‘constitute, overy 
colour is invariably ‘opposed. to its appropriate con. 
trast alternately. [asin Example X.]3 and in 
every section, however variously scparated, tho:com- 
position or serios of colours it may . contain will 
be harmonious or. accordant, : 

99. The harmonic relations of this ‘diagram 
will bé rendeyod more apparent by that of Iixample 
XVI- beneath it, illustrating the analogy of those 
corresponding chromatic and’ harmonic scales ac- 
cording to musical notation ‘upon-.the treble clot 
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of the diatonic scale, whence it may be extended 
through the three clofs, as on the left in tho 
universal scale of sounds and colours. [Chap. IX. 
Example XXIII.] In other respects this present 
diagram agrees with the precediig cxample. , 

100. The indefinite sonse in which the terms 
harmony, melody, &¢, have been , employcd, 
has led to mistakes in practice, and may cast a 
portion of obscurity over theso illustrations. Tho 
proper sense of the term harmony in painting, 
not only comprehends tho local arrangement of + 
colowrs in a picture, but also its tone ; it is too 
often, however, confined to the latter sense by 
artists in general, while some, in equal error on 
the opposite extreme, restrict it to tho former. 
But local arrangement is regulated by variety of 
consonance, aud tone depends upon the donde, or 
archeus, which rules the unity of the colouring 
throughout. 

101, Ilenco the artist who restricts harmony 
to tone, imagines he has done enough with regard 
to colouring when he has secured a proper light 
and shade, with’a warm offect, in his picture, for 
such is one (and one only) of the most pleasing 
keys or archei in colouring; and hence a taste for 
the harmony of sunshine, to the exclusion of other 
archei, has been too exclusively entertained: for 
in nature, when the sun does not appear, the sky 
tinges light and objects of its own colour, and 
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blue or gray becomes the archous with « coal 
effect; and tone in painting is capable of tho 
all-various modifications of its archous; but theso 
instances lead to practical considerations, of which 
only by the way. * 

102, And with regard to ,arrangomont as well 
as tone and harmony in genoral, some of tho 
greatest masters of the ancient schools appear to 
have been miserably deficiont; and drawing and 
composition, the mathosis of the art, preceded. its 
sensible effects in colouring, &c. The man who 
first philosophisod or naturalised upon the rainbow, 
was, probably, the first who laught somothing of 
local arrangement to the artist, through the allianco 
of nature, philosophy, and art; and gonoral ar. 
rangemont may be rogarded under a similar analogy 
with this mostebeautifal phenomenon. 

108, Tho presont scalo is that of tho flower. 
painter, and that in which othors dolight to rovel in 
rofracting the light of hoavon throughout Jand- 
scapo, &c. It is, howover, the diatonic scale in 
which nature (who employs colour for occasional 
gratification, and not for incossant oxcitomont of 
the eyo) rarely indulgos, oxcopt in flowors and 
plumages, in the skics of coming and parting day, 
or in her more unusual mottoric phonomona, In 
her familiar practico she harmoniscs, as in the 
song of the nightingale, with the modest, pathctic, 
and expressive Dorian onharmonics of the tertiary 
scale ; sometimes only with an occasional play of 
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the primaries, or even more rarely sporting with all 
the scales in ‘one united harmony :— 


« Ben as the ‘harp and lute awake, ’ 
And sprightly voice sweet descant run.” 


104, There is, accordingly, a manliness of taste 
in the porfection of tho cye with regard to colours, 
as with the lower objects of sense, that appreciates 
their sober significant relation and harmonies; while 
in childhood, ere the sense becomes cultivated, and 
in age as it declines, a love of the gaudy, the 
stimulating and gorgeous, provails. And hence 
arises the proper esteem of a cultivated taste for 
the refined harmonies of the secondary and tertiary 
scales in reference to the goneral colouring of 
nature and art. And eyen in decorative art, gay 
colouring is to be regarded as mergtricious, when 
it defers from tho understanding to the eyo, vacant 
of meaning or illustration, Tho attractive gaudinoss 
admired on a handbill would dogrado a work of 
higher intelligence ; nor should Intellect in any 
caso woar the livery of Sense. 
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CHAPTER VI. 
SECONDARY UARMONIES $ OR, KEYS OF COLOURING, 


105, Tur next goneral varicty of harmonies 
in colouring, according to thoir archeii, aro those 
of the secondary, or middlo ordor of colours, coin- 
ciding in relation with thoso of the primarics pre- 
ceding; they are, theroforc, similarly developed 
in the accompanying diagram [Examplo XVII.}, 
in which the secondary take the place of ruling 
colours, with their primarics and principles in ro- 
ciprocal harmony altcrnatoly, and in one united 
harmony, 

106, Accordingly, tho quadruple triatiglo i in tho 
contre of this figure comprehonds the sovondary 
colours in rolation and harmony with tho principle 
of shade; for, as tho primary colours unilo in and 
constituto black or shado, and tho socondaries aro 
composed of the primaries, it is evident that the 
secondary colours in union constitute Black, Ac. 
cordingly, tha contral black of the diagram is an 
actual compound of the secondary .colours which 
encompass it, in which Purple predominates pro- 
portionately as 18; and Orange, as 8, ix sub- 
ordinate to Green as 11. 
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107. The aboye contral harmony of the so- 
condary colours is further expanded into threa 
more general and subordinate harmonies, occupying 
the three triangles by which it is bounded, and 
according to the same principle and regulation as 
those, by which the primary harmonies of tho pre- 
vious scale [Example XV.] are governed, one of 
cach of the three secondary colours becomes the 
centre and archeus or key, of three distinct har- 
monies. 

108. Of these three harmonies the upper ono, 
similarly divided and distributed as the former, 
has Green at the contre as its archous or ruling 
colour of the Blue, Yellow, and Light-green which 
bound and surround it; as tho similar division on 
the doxter side, consisting of Orange as tho 
archeus or key, surrounded by Red, Yellow, and 
Light-Orange ; and that on the sinister side having 
at its centro as the archeus Purple, bounded by 
jts subordinates, Blue, Red, and Light-Purple, or 
Lilach; and of these the first may be distin. 
guished as the harmony and key of Green, tho 
second as that of Orange, and tho third as that of 
Purple. 

109. Thus, again, there springs from the samo 
natural law and arrangement a sccond order of * 
archeii, or ,keys, in colours, to which their sub- 
ordinate hues refer, in musical relation as mediant 
and dominant to the tonic, or the third and fifth 
to their fundamental and octave, called the three 


oe 
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ossential sounds, or primary triad of music; and 
they are, in like mannor, dependent upon tho 
correlative relations and subordination of the pri- 
mary triad of colours, which constitute tho unity of 
their elementary principles in an achromatic or 
neutral state, and are tho pervading powors of all 
chromatic science, 

110. In like manner, also, as the primary har- 
monies preceding, do the above unite in ono more 
general harmony of the whole in like subordination, 
and according to a regimen procisely coincident and 
analogous to that of the three primary harmonics, 
and in all other respects docs tho present diagram 
coincitle with the preceding. (Example XV.] 

111, Thus the principal trianglo contained in 
the series of small triangles which bound it, has 
three distinct melodies ; 3 which, yiewod soparately, 
exhibit cach tho three secondary colours undor a 
diverse arrangomont, ruled altornately by a different 
archeus; one affording a molody of tho Green, 
another of the Ovang'e, and tho third of tho 
Purple, or various expressions of the samo colour, 
as before noted of tho primaries. 

112, So, again, if theso three molodies bo suc- 
cessively hiddon, threo cularged harmonics of the 
three secondaries will successively appear, in cach 
of which one or. another alternately rules as the 
archeus or tonic; first, in a singlo trianglo at tho 
apex; secondly, with its principles in three tri. 
angles beneath ; and thirdly, by its contrasis and 
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consonants in five consocntive triangles subtending 
them. 

118, And of these harmonies one is rulod by 
Green, another by Orange, and tho third by 
Purple ; and throughout the whole harmony which 
they constitute together, every colour is opposed 
to its contrast reciprocally ; and, however variously 
divided, every scction will contain a various and 
accordant harmony. 

114, Example XVIII. has been subjoined in 
illustration of the reciprocal analogios of the Mu- 
sician and Colourist, upon the tenor elef of the 
former, and tho mean scale of the latter, whence 
they may be extended upward and downward, as in 
the compound scale of sounds and colours, [Ex- 
ample XXIIL} 

118. The archci, or keys of harmony, melody, 
and tone of the presont scale and order of colours, 
are of a more temperate and less vivid character 
than those of tho primary scalo preceding, and 
coincide more intimately with that scale or genus 
of music, which, with tho anciont Greeks, had 
obtained ‘the namo of the Chromatic, for what 
reason is unknown; but, probably, from somo ob- 
served coincidenco in the relation of half notes, 
and the broken colours of these minor scales. The 
principal peculiarity of this scale is that, as the 
secondary and middle scale, it may be harmonised 
aud melodised upward with the primary colours, 
as in the present diagram, or downward with the 
tertiaries, : 
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CHAPTER VII. 


JERTIARY WARMONIES; OR, KLYS OF COLOURING, 


116, Turn remain yet the general relations 

and harmonies of the tertiaty colours as archei, 
which gre accordingly exhibited in the annexed 

diagram [Example XIX.], with their subordinates 
and principles, conformably to the distribution of 
the foregoing diagrams, 

117, Accordingly the quadruplo triangle at the 
centre of the presont diagram, comprchends ,tho 
tortiary colours in rulo and harmony, With black 
or shade; and as the tertiary colours aro composed 
of secondaries, and the socondary colours are com- 
pounds of the primaries which finally constitute 
Black, it follows that the tertiary colours united 
also constitute Black; end tho contral black of 
this figure is an actual neutral‘ compound of the 
tortiary colours which surround it, in which Odive 
predominates in the proportion of 8, and Citrine 
“in the proportion of 8, is subordinate to Russed, 
which is proportionately 5; altogothor according 
to, the powors of the primary colours, and the 
relations of tho primary harmonics in musical 
sounds, 7 
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118, Tho abovo central harmony of tho tortiary 
colours is farther distributed into three collatoral 
genoral harmonic triangles, cireumseribing its three 
sides; and these again are regulated and distri- 
buted precisely according to the analogy of the 
similar departments of the preceding diagrams [Ex- 
ample XV. and XVII.J, in which the primary 
and secondary keys of colouring are exhibited as 
the tertiary are in this, one of cach of the tertiary 
colours alternately being the centre and archous of 
the three triangles respectively. 

119. Accordingly the upper triangle Nhs Russet 
for its archeus, ruling Orange, Purple, and Light- 
Russet, which surround and bound it, as the like 
division of the dexter side has its Citrine archeus, 
ruling Green, Orange, and Light-Citrine ; and the 
sinister division has ‘Olive, its archcus, toning 
Purple, Green, and Light-Olive harmonically ; and 
these may be distinguished according to thoiy ruling 
colours, Ist, as the harmony of the Russet; 2d, 
as the harmony of the Citrine ; and, 8d, as tho 
harmony of the Olive, 

120, Again, therefore, there arises, according 
to the forégoing regulation of the primary and 
secondary colours, a third order of archei, or koys 
of colouring, having correlative hues reforring to” 
thom in the musical relations of tonic, third, and 
fifth; and the chromatic relation of the primary 
triad of colours, which constitute a perfect achro- 
matic unity, afd afford the fundamental principle 
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of all chromatic harmony, melody, and conso- 
nance. 

121. Further, also, in the mannor boforo de- 
scribed when speaking of the primary and secondary 
archei, these tertiary distinctions unite in one 
gencral harmony, and coincide with the preceding 
diagrams in their various relations throughout. 

122, Thus the principal triangle comprehends 
in tho sevics of small triangles which bound it 
threo distinct melodies, cach occupying one of its 
sides, and containing the three tertiary colours 
variously arrangod, and each being in its turn the 
archous or ruling colow of three melodies, one 
affording tho melody of the Citrine, another that of 
the Russet, and the third that of the Olive, ac- 
cording to the similar relations of tho primary and 
socondary colours. 

193, And again, these threo sides being suc; 
cossively covered or hidden, the remainder of the 
diagram altornately will afford throe oxtonded har. 
monies undor tho respective archei of the Citrine, 
the Russet, and tho Olive; that of the Russet at 
the apex, over three soctions of its principles which 
rest wpon five other triangles, subtending the whole 
harmony; that of the Ciérine, in like ordor, on 
Yhe left hand ; and that of the Odive on tho right; 
each harmony having overy of its colours opposod 
to its reciprocal contrast, and the whole togcther 
boing indefinitely divisible into sections distinctly 
harmonious. 
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124, The analogous scale of sounds and colours 
[Example XX.] has also been subjoined, in illus. 
tration of this correspondence of the harmonious 
structure of the two scionces of the musician and 
chromatist, upon the bass clef of the former, and 
the lowost scale of the colourists, although capable, 
like the analogous scalos proceding, of extension, as 
cending and descending, according to the universal 
analogous scalo, [Example XXIII.} 

125, The expression and sontimont of tho ter- 
tiary harmonies are of a more pathetic charactor, 
and better suited to breadth of effect than those of 
the primary and secondary scales of colours; ac- 
curately coinciding with the accounts recorded of 
the enharmonic genus of the ancient Greek music, 
which consisted of quarter tones, as these consist of 
the like broken or divided colours, and approaching 
to the achromatic state, as enharmonic sounds ap- 
‘proach sounds expressive, but not musical. 

126, Of this and the two proceding scales it 
may be remarked that the various charactor of 
beauty and expression belonging to thom, adapts 
them to various objects and the various classes of 
painting; accordingly, the late President of tho 
Royal Academy of Painting romarked, that tho 
scale of secondary harmonies [Example XVIT.] ex- 
ceeded the others in beauty; on being requested 
to give a reason for whith, he replied, that “ it 
was a matter of fecling ;” and any ono acquainted 
with his works will porccive that it was the prin- 


Ol, KEYS OF COLOURING. 61 


cipal scalo of his high colouring; and another 
Acadomician remarked, that “the scales of the 
tertiaries [Example XIX.] was precisely what 
Titian aimed at in landscape,” while to tho natural 
eye, and that of tho paintor of flowers, the primary 
scale [Example XV.] is pre-eminontly beautiful ; 
nor is there any veal contradiction in this, for 
beauty is universally relative, and in vogétal life, 
in which nature chiefly dispenses her colours, these 
three scales afford, successively, tho various archei 
of spring flowers, summer fruits, and autumnal 
foliage; the colours of winter being neutral, 

127. Upon viewing these colowred diagrams 
through a large magnifying lens, thoir various 
harmonies and rolations become more striking and 
remarkable ; .and by a duo regarding thoreof, and 
study of their relations, we may interprot the more 
intricate combinations and remote accordances of 
colours throughout the infinity of nature, and. ox- 
tend them to all cases of art. 

128, Sinco, therefore, it has been shewn that 
" cligiblo distinction in tho classification of colow's 

ccases beyond the tertiaries, wo here terminate the 
general distribution of their archoi and harmonies, 
, sad deduce from the whole the following 
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Ist. That there can be no perfect harmony or 
melody, contrast, or pleasing series of colours, in 
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which either of the three primary colours, simple 
or compounded, is wanting. @d. That the dis. 
tinctions of harmony and melody depend upon a 
various predominance of one simple or compound 
primary colour, and a subordination according to 
determinate proportions of the other two in the 
composition. 3d. That tone, although it gives 
repose, differs from uarmony, and is governed by 
the archeus, tonic, or ruling and predominating 
colour of the composition, and becomes victous in 
monotony. And 4th. Zhat harmony, melody, 
tone, and contrast, arise from and terminate in 
that variety in unity of elementary principles upon 
which colour, light, and shade, depend. , 

129, It is the endeavour of nature after union 
and repose that produces harmony ; and this is the 
reason why we find the primary colours and their 
harmonics so sparingly employed in nature and the 
best pictures, and also why that which is moro har- 
monious or beautiful to the merely sensible or less 
cultivated eye in the primary compositions of co. 
lours, is Iess so to the bettor disciplined and intol. 
lectualised cye; wherein the tortiary harmonies 
avo analogous in effect to chromatic and onharmonic 
expression in the cultivated musical ear. , 

180. This principle of wnon pervades and holds ‘ 
all nature together; and to it is to bevattributed 
not only physical and sensible, but also moral and 
intellectual harmony ; not only the harmony of co- 


UNIVERSAL COROLLARIES. : 638 


lours and sounds, but domestic and social harmony 
result from subordinated union, 
* «Th according music of a well-mixed state. 


Such is the world’s great harmony, that springs 
From order, union, full consent of things.” * 


It is tho principle of love, in fine, it is the great re- 
ligioug principle of universal harmony in twi-unity, 
wonderfully symbolised in tho relations and consti. 
tutions of colours, and not less remarkablo through- 
out science, ; 

181, It is apparent that the diversity of har- 
mony in colours is procisoly analogous to the regula- 
tion in music already noticed, by which any noto 
called a key-note predominates and rules the com- 
position; in which manner, any individual colour 
may becomo an archeus, ruling colom's or key to 
the composition in colouring, under a rogulation by 
which its correlative colours aro subjectqd to it as 
dominant and mediant to a key, and all othor ac- 
companying hues or toncs omployed are subordi. 
nated to them according to discernment and a cor. 
rect regulation; this, also, is the principle upon 
which, what is proporly ealled, tone in painting, 
flepends, and should bo regulated, as already re- 
»marked. 


Pope’s “ Essay on Man,” Essay iii,t yorse 295, 
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mony: for there is a course through colour to 
latent nogation, or noutralisation, fn black- and 
white, as well as to sensible negation through 
diluteness and. dopth, 

184. The alternate serics af colours which con- 
stitute the sides of the general trianglo in tho 
present diagram display also distinct melodies ; and. 
the various sections or subdivisions thereof,’ as 
developed in preceding examplos, are distinct har- 
monies in both respects, according to the regu. 
lation and order of those oxamples inverted, and 
the present oxample includes tho relations of the 
preceding in one bricf examplo universally; as a 
right comprehension of the analogy of the system 
will at once render obyious, and make its farther 
description unnecessary, 

185, By similar diagrams farther aubdivideil 
and extended, the more complex relations and hav- 
monies of colours may be exhibited according to 
the same analogical principle; and it is ovidont, 
also, pursuing the samo principle, that, by changing 
the ground from white to black, the ordor of these 
diagrams may bo rovorsed, or that they may be 
adapted and varied according to any intormediate 
shade or hue; since, however, such variations aro 
Gonsequent to our theory, and are casily imagined, 
such farthor illustrations are inexpedient. 

136. The cultivated oye will discon that por- 
fect pigments, and adequate oxecution, are alone 
wanting to vender these schemes’ totally, and in 

F 
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their parts, harmonious; they may, thorefore, be 
considered as theorelically porfect. If, therefore, 
our theory be true, and through voal analogy con. 
formable to nature, as we, from an entire induction 
believe, the chromatic system, Uke the wniverse of 
which tt is a part, is an absolute unity, compre- 
hending a relative injinity—a rurrect system t 

187. The developement of the system of colours 
from their chromatic clements is, therefore, as it 
were, a violence done to its unity; and it is in 
restoring this unity, or rendoring it apparont to 
sense and understanding, without violating the 
relations and lesser unitics it comprohonds, and in 
rendering these lessor unities also apparont, that 
we produce the various harmonies, melodies, and 
accordances of colours. 

188, For harmony in all cases consists in re- 
lation or permanent analogy, and springs from tho 
reunion of that which is naturally ono or united; 
the fooling or porcoplion of harmony is, thoroforo, 
a perception of this relation or unity, and the moro 
intimate such relation or unity is, tho nearor to por- 
fection is the harmony, 

139. Accordingly, a8 remarked in a formor 
respect, the chasto eye reccives greater satisfaction 
from the mild harmonies, gentlo contrasts, and 
delicate accordances of the tertiary colours, in 
which the threo primaries are more intimately dom- 
bined, and approximate that absolute or perfect 
_ elementary unity from which colours emanate ; and 
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for the samo reason the critical eye demands a 
concurrence of all the threo primary colours, 
broken or entire, in every harmony; yet the 
common or uncultivated eye delights most in the 
crude combinations and violent contrasts of the 
primaries, and is rarely offended at theix disunion, 
disproportion, or discordance, 

140. Thus tastes differ through confinement 
and expansion of faculty, and that which is often most * 
harmonious or beautiful to the rudely sensible or 
uncultivated eye may be least so to the cultivated 
or intellectual eye: to the first the moro disjunct 
and crude relations are suited, to the latter the 
more comprehensive and refined; and while this 
delighis in tho most subtile harmony, the other 
often revels in harsh contrasts, . 

144. There is, nevertheless, an excess and 
boundary to tho refinement of harmony in colours, 
denoted by the relations of tho primaries as prin. 
ciples becoming so romote or complicated that 
indistinguishableness ensues, analogy ceases, and 
harmony terminates in monotony. 

142, To what extent the powoyrs of vision may 
reach in some individuals, or how far nature has 
extended an infinite process, may be difficult to 
determine; but it is evidont in her works that 
she delights most in tho latter harmonics, and 
distributes the former with a sparing hand. Con- 
sonant to this, also, has’ been the ‘practice of the 
best colourists in steering equally clear from the 
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extremes of crudcness and monotony. Accord. 
ingly, in nature, and the best pictures, the broad 
harmony of landscape lics in the relations of tho 
tertiary colours, while tho more confined harmonies 
of flowers and fruits belong to the primary and 
secondary 3 nevertheless, the master’ hand. of nature 
does not disdain their conjunction in subordination, 
nor will the samo be rejected by the judicious 
artist. 

: 143, By thus refining upon the simplo unity 
or consonance of the primary triad of colours, we 
arrive at the three genera of harmony in colours ox. 
emplified in diagrams XV., XVIL, XIX.; and it 
is vomarkablo that the musical genera of the 
Greeks, founded on the same analogy, wero three, 
distinguished also by similar characteristic dogrcos 
of refinement, and requiring the samo cultivation 
of perception and faculty; whilo their genus 
spissum, in which the three gonora wore reducod 
to ono systom, accorded with Example XXI., in 
which the three above scales are united, Without, 
however, prosuming too much upon such coinci- 
dences, wo deem it important to incline attention 
toward them—an opinion sanctioned by the great 
Bacon in his doctrine of parallel or conformable 
instances*—— while we proceed to a farther con- 
sideration of the analogy whereon thoy are founded. 

144, So much for the universal, genoral, and 


* “Noy, Org,” Part IE. Sect, Il. App. 27. 
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specific arrangements and harmonic accordancos of 
colours; and it will not bo difficult to collect 
therefrom what the artist has already tacitly recog- 
nised as a principle of his practice, namely, that 
there is, or should be, a gonoral effect of colour— 
a universal accord — wherein the particular unitios 
and accordances are connected as a whole, deters 
mined by an archeus or key, in every work, And 
so it is in nature. 

145. Thus, in viewing a well-coloured picture, 
or a landscape in nature, wo look as it wore 
through a broad diffused prismatic spectrum or 
aris, of which the warm oxtremo lies principally 
in the foreground at our fect, tho Blue, or cold 
extreme over the oye in tho highest distanco, 
both bounded by Shade, or tho invjsiblo, but 
meeting in the Light of the middle distance, 
afford Yellow, Green, and Grey hues to the pic- 
ture or scene, bounded or surrounded by shade, 
darkness, or the unseen beyond the field of vision, 
alternating contrast and varioty with the lights, 
local colours, and refloxes throughout, and offecting 
universal componsation ; that is the equivalence or 
satisfaction of harmony varied according to the key 
of the colouring. 

“146. In other cases, still alluding to nature in 
landscape, where Red intorposes little or not at 
all in the picturo, the work may be regarded as 
soon through that portion of the prismatic spectrum 
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in which the Blué and Yellow principally or only 
cross cach other; the cool retiring colour will take 
the sky and the distance, the advancing warm 
Yellow occupy the foreground; and these blended 
and gradated will supply tho intermediate groons of 
the mid-distance, contrasted and tempered with 
the local hues. ‘The light and shade will tako an 
inverse order, intermingling in the greys, and 
connect the whole in one harmonious unity related 
as above, By attending to these natural analogics 
the colourist will save himself from the beautiful 
error of applying the prism to his eye whilo paint. 
ing, instead of representing objects as they natu. 
rally appear through the diffused solar spectrum of 
broad light and shade, by which error ho conyorts 
the scene into a fool’s paradise, seen through arti- 
fice, but not by the natural oye [228, &c.]. 

147. By inverting tho natural ordor of the 
rainbow, and substituting that of the spectrum 
deduced from the black spot in our first oxpori- 
ment [Plate I.], Rod and rosy hues blending into 
purple and orange, between the blue coolness of 
a sky, and the yollow warmth of a foreground, 
will take the place of the intermediate greens in 
the preceding casc; as is sometimes seen in the 
painted saints of illuminated missals, and in ar. 
rangements of coloured draperies. The effect is, 
however, artificial, the invericd spectrum boing of 
unfrequent occurrence in nature. We neod not 
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advert to other variations of this class which the 
painter will readily imagine. 

148, Painting is as much a logical process as 
any other act of the mind, and subjoct to logical 
methods. The artist, like tho philosopher, may pro- 
ceed analytically or synthetically in the colouring, 
designing, and painting, of his picture, or in each, 
as is more common, in a mixed mode; and in these 
respects the painter is usually governed by tho 
peculiarity of his genius or tuition. If high finish 
and particularising mark the bent of his mind, 
he will procced from part to part, finishing as he 
goes by a sort of chronological synthosis, and a, final 
revision of the whole; if of a more daring’ and cx. 
panded genius, ho will proceod by a simultancous 
getting-in of the masses, and run over the parts 
in endless rovision, incessantly attentive to the 
whole, 

149. If in the latter procedure there is a 
temptation to stop short of individual perfection, 
content with a slight union of oxcellencies, there is 
no bound to the courso, while in the formor 
method there is great danger of producing only 
an aggregate of individual oxcellencies incapable of 
union except by undoing; the work is, therefore, 
* in continual discordance, while tho, analytical pro- 
cess proceeds from harmony to harmony throughout 
the whole. There can be no question, thereforo, 
which of these modes of practice is most favourable 
to harmonious colouring, 
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150. But if extremes are in general unfavour- 
able to perfection, they aro not loss so in tho 
present case, and an antithetical practice, in which 
thése two methods are combined, wherein a prin. 
cipal particular is predominantly laboured, and to 
which the whole is subordinated as it procecds, is 
chiefly to be commended in all cases; for this is 
the prime principle of bonuty, truth, and ex- 
cellonce. ¢ 

151. All works of.aré are, in thoir highest 
reference, the production of mind, which is, therc- 
fore, to be regarded as the ruling principle of all 
Unforior powers and faculties, and the source of 
all gradh in art, whether theorotical or practical ; 
and the three modes of practice in painting de- 
pendent on these faculties are distinguishable as 
<a material and mechanical; 2. sensible and ea- 
perimental ; and 8. iniellectual and studied, 

152. Of theso modes there is an illustrative 
and instructive anecdote related of tho three Dutch 
painters, Parcelle, Knipbergen, and Van Goyen, 
who for a wagor agreed to paint each a picturo in 
one day, in presence of an assombly of artists, who 
were to decide on their relative morits and success, 

168, Knipborgen began, im the first modo or 
manner, to make a finished sketch of his subject, ” 
which he then transferred or copied piecomeal from 
the sketch to the canvass. Van Goyen, in the 
second mode, at once laid in the tinted light for 
the sky, then rubbed on various shades of brown, 
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and then masses of light in the foreground; from 
which apparent chaos he produced, with wonderful 
colerity and spirit, the various objects of his ere. 
ative fancy, giving to, or taking effects from acci- 
dent, to the astonishment of his brother artists. 
In the mean time Parcelle, in the third method, 
with palette and pencils unemployed, sat meditating 
in deep reflection on his intended work before ho 
proceeded to oxccute it, which he did by slightly 
sketching his subject on the canvas, and gradually 
painting in and finishing his design. 

154, The first of these wrought chiefly through 
memory and the hand, the second principally by 
fancy and tho eye, tho third with predominating 
thought and study overruling all his facultics, and 
each accomplished iis work in the prescribed time ; 
upon which the judges having doliberated, and in 


‘the same ordor decided that Knipbergen’s picture 


was extromoly good, that Van Goyen’s was an 
excellont work, but that Parcelle’s performance, 
having cqual morit in all respects with those of 
his competitors, excelled them in éruth and correct. 
ness, the result of doliberato thought and judicious 
premeditation; and accordingly gayo their unani- 
mous voices in his favour. 

158. It is to be romarked, nevortheless, that 
meditation and thought can be of no avail in the 
practice of art, unless the mind be prepared by 
previous study, and thereby well supplied with 
matter of thought, and that deliberation diffors 
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from dilitoriness. Of the aboyo mothods the first 
is that of discipline and synthesis, the second that 
of doctrine and analysis, but tho last is that of true 
art subordinating all powers concurrently to one 
end antithetically, 


15 


PART II, 


JESTHETICAL CHROMATICS. 


CHAPTER IX, 


HARMONIC ANALOGY OF COLOURS AND SOUNDS, 


156. Mucrt has beon beautifully imagined and 
written on tho affinity of the sister arts of Painting, 
Music, and Pootry, which involyo all graphic arts ; 
and much has beon elegantly adduced from classic 
sources memorising their alliances; but little has 
been done, notwithstanding, toward establishing 
their true genealogy and analogy on a rational and 
philosophical foundation, The prosent part is 
therefore attempted in this latter respect, and with 
a view also to the entire relations of Chromatics 
with Alsthetical science; first, of the Chromatic 
with the Harmonic system ; secondly, of the Chro- 
matic and Plastic systems, chiefly in reforence to 
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the art of Painting; and, thirdly, of tho connexion 
of the whole with Poetic art in relation to all sonso 
in asthetical unity. 

157, Hitherto we have considered tho rela. 
tions of colours as principal, borrowing only tho 
terms of music to express their harmonising powers, 
but we will now oxtend our inquiry to tho ontire 
conformity of the systems of colours and sounds, and 
the identity of their scales. For thero is a bound- 
less analogy by which the sciences and arts are 
reciprocally connected and their forms identified, 
whence they mutually reflect light on cach other ; 
and the relation in this respect-is so intimate among 
the esthetical or sensible arts 43 naturally to havo 
suggested their especial identity; whence the ro. 
markable conformity of the science of colours with 
that of sounds, which we have already so often 
adduced, which the illustrious Newton attempted 
to establish upon a geometrical basis, and of which 
the vory terms thoso sciences havo employed in 
common, from. tho time of tho anciont Greeks, are 
indicative. ' 

158. It was this analogy that induced Fathor 
Castel to attempt musical effoct by means of colours 
and an ocular harpsichord, im which, howovor, he 
failed ; not from presuming on a false analogy—for ; 
colouring and music are both of them instrumental 
and visual, or yocal, independent of painting and 
poetry—but from an entire misconception of the 
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quantitative nature of colowrs, and a total ignorance 
of their correlative sensible porvers, whence he was 
led to substitute the arithmetical ratio and time of 
the musician for a geometrical ratio in space, and 
to adapt a false prismatism of colours to the dia- 
tonic scale of the modern musical octave. 

159, Had ho, on'the contrary, attempted the 
same effect upon a geometrical and harmonical 
ratio in space, with a true knowledge of the equi- 
valent powers of colow's, and the absolute con- 
formity of the tonic, mediant, and dominant powors 
of the primary triad of colours with the harmonic 
triad of thé musician, and a correct adaptation of 
the two scales founded thereon, wo profess our 
conviction that he might have entirely succeedod 
in translating any tunc, or musical composition or 
succession of sounds in time, into a like pleasing 
composition of colours expanded on a surface in 
space. But what is this, wo inquire, but to paint? 
or colouring in painting, hitherto performod like 
the wild whistling of birds, agrocably somotimos to 
natural expression and feeling, but with littlo of 
the refinement and regulation of art. 

160. For colour as cxpinsible quantity bears 
the same relation to space that musical sound, as: 

"quantity successive, doos to timo; the chromatist 
has, therefore, not only his molody and harmony, 
but he has also, if the varioty of expanded quan. 
tities may be sb expressed, his broves and minims, 
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quavers and semiquavers, and rhythm; and these 
relations of colours answer to that which, in their 
music, the ancients called harmonica and rhythmica 
theoretically, and melopa@ia and rhythmopa@ia prac. 
tically. 

161. But, to render the entire analogy and per- 
fect correspondence of the chromatic and harmonic 
systems completely apparent, it will bo necessary to 
reduce them to the same universal scale; and this 
we have done in the accompanying analogous scale 
of sounds and colours [Example XXIII.]; fitst, 
by adapting the scale of colours [Example X'V.] to 
the universal scale and notation of thé musician, 
according to the mgdern diatonjc series; and, so- 
condly, by in like ‘ignner exhibiting the analogy of 
the various chromatic’ scales with those of anciont 
music, 

, 162, Thus the middle trianglo AAB of the 
present diagram, cgloured according to that of Iix- 
amplo XV., having’ the colours of its base AA 

grried downward in continuatign- bolow Ad, and 
ise of its right side AB carrictl upward above B, 
will present a series of colours corresponding to 
similar series of sounds noted on the diatonié scale 
of the musician throughout the three clofs, from the 
* note c on the base to eG above the treble clof, the 
notes of the musical scale being opposed to their 
analogous hues of the scale and series of colours, 
from hight to dark in the ono, cokresponding to 
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Exampie XXII, 
MODERN DIATONIC, 
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acute and gvave in the other, and the common 
chord, or harmonic triad cre, occurring in each of 
the three octaves contraposed to the primary triad 
of colours, ¢ to Yellow, = to Red, and c to Blue ; 
the notes BpF of each octave corresponding in, like 
manner to Green, Purple, and Orange, thigughout 
tlfe series. 

163. This scale extends, that of Example XVL, 
downward through the tenor and base, and the 
concords and discords of the two systems are sin- 
gularly' coincident throughout. One of the semi- 
tones of the musical octave in the natural major 
modo falls between the notes and c, corresponding 
to blue and green, which colours are discordant to 
the artist’s eye, and require the intermediate demi- 
tint, or a noutral opposed to the semitone, to satisfy 
the eye, connect the octaves in serie’, and complete 
the harmony of tho scale, and this affords a reason 
why greens, not crude and harskj-but brokon with 
grey, abound in nature, Tho other semitone falls 
betweon the notes & and ¥, contraposed to Red and 
Orange, which the eye requires to be also semitonic 
and subordinate in painting. 

164, It is remarkable that in the scales of 
music adopted by various nations, the 4th and ‘7th 
of the diatonic division of’ the scale have been 
omitted, being the np and r of the natural key of c, 
where the half notes of the octave fall, and corre- 
spond in the scale of colours to the second Green 

a a 
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and the Orange, which colours may be dispensed 
with without grossly infringing the melody of the 
scale, This musical peculiarity has been mani« 
fested in our own nation by the bards and musicians 
of Wales, Cornwall, Scotland, and Ireland; and in 
Italy, Morocco, India, China, and other countrics, 
giving a distinguishing character to their musié, 
thus also would the corresponding variation of our 
chromatic scale give a like peculiarity of charactor 
to its colouring, short of tho full harmony of tho 
artificial scale, but natural and coincident with the 
music of the Scots, &c., and not at variance with 
either science, 

165. If we imagine tho colours of this scale 
blended, or mutually penctrating each othor in an 
infinite compound gradation from light to shade, 
and harmonically divided according to the intervals 
of the diatonic scale, we shall form a correct idea 
of the perfect coincidence of the two systems co. 
illustrated in this diagram, 

166. In such case there will ariso this dis. 
tinction of the two systoms, that the notes of sound 
being separated by intervals or spaces, whilo the 
notes of colour (wo beg the term) will be the spaces 
themselves; but in this diagram tho distancos on 
the scales from one sound to another, and those 
frotn colour to coldur, aro equally intervals. Thus 
from the particular hue and shade of Red to that 
of Orange on the scale, and from & to x, the corre. 
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sponding sounds of these colours, are both intervals 
in which a series of intermediate hues and smallor 
intervals of sound have place. 

167. We have already denoted the various other 
relations of this primary scale in a distinct chapter 
[V.], on the harmonies and keys or archai of the 
primary colours, and in the two chapters following 
it, we have denoted the like relations of the se- 
condary and tertiary colours; but we have here 
connected these in one scale, descending from tho 
opposits or right side of-the diagram in con- 
tinuation, on the large triangle thereof, from tho 
primary scale on the treble stave, through the 
SECONDARY, mean, or tenor stave, to the tertiary 
on the: bass, the whole descending from white — 
at w to black at 2; or the three scales amay other. 
wise be blended throughout the serios of primary, 
secondary, and tertiary colours, in one universal 
scale. 

168, The most remarkable analogy of this ar- 
rangement is that of the agreement of the harmonic 
system of colours with what is recorded of the 
ancient harmonic system of sounds, of which there 
are stated to have been three gonera, distinguished 
as Diatonic, Chromatic, and Enharmonic, already 
hoticed, and which the Greek musicians also united 
in a single scale, or genus spisswm, in the order we 
have here cgnnected the three scales, or genera of 
colours, as Primary, Secondary, and Tertiary, whose 
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relations-to each other coincide with tho differoncas 
of interval among these ancient musical genora, 

“169. But we have seén thoughout that this 
analogy springs from. the agreement of the first 
principles of both systems in the common form and 
correspondence of relations of the primary colours: 
and the ‘three notes c, n, G, which constitute tho 
common chord in music;.and-as itis by the in. 
yersion.of this common chord ‘that the musician 
obtains the other two positions and perfect con.. 
sonances x, G, c,-and 6.¢c, B, so. by a similar trans. 
position of the. primary colours in either scalo, as 
in the three sides of the colored triangle AAB Of 
_ that before us, we get’ three positions aud perfect 
* consonances of colours. ‘ i 
. 170. Musicians, itis true, denominate the tie 
inversions imperfect’ concords, not as. dissatisfying 
the ear, but as unfit to commence or terminato a 
composition ; in which respect colours also resomble 
sounds, since the like: inversion of the primary 
triad of colours, though jporfect in consonance or 

system, are imperfect in series, 

171. Every simple. interval'‘in music, which tho 
Greeks called-a déastem, or an interval” of - two 
sounds, to distinguish it froma. system, or com- 
pound interval, is a ‘discord ; but.'some compound 
intervals are: concords,:and-some are discords, while 
unisons are held: to. be concordant: : all of which 
- holds correspondingly in: chromatic ‘science, wherein 
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simple intervals are discords, although they may be . 
tolerated by a sort of appoggiatura, blending or 
breaking into intermediate hues or. shades, . Com- 
pound intervals are concordant or discordant, and 
unisons, and octaves, joining depth with brillianey 
or chiaroscuro in the same:tone, are semi-har monious 
or concordant in colours, ; a 
172.’ Discords ‘in:colourg,as in aieioal sounds, 
whether produced by transition; suspension; divi- 
sion, or addition, require preparation and resolu- 
tion, oxcopt those of transition, which are pr epared 
and resolved as produced in the melody or har. 
mony in both sciences; andthat the regulation of 
harmony and -position is strictly analogous in sounds 
and colours is apparent in the following example of 
the three different’ positions of the three: sounds of 
the harmonic triad in music, when they are taken 
as‘ an Roop ie paniinuntt? to'-the’.same root’ in’ tho 
bec 


: Exanrre XXIV, 





We need appeal .to the eyo: only for this analogy, 
“ Caleott's “Mus, Gr”. Part ITE chap. 1. “os 


* 
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and, in like manner, may most of the relations in 


musical and chromatic composition be rendored ‘ 


visible, for the analogy of these scionces holds 
throughout, correctively, and they may therofore be 
translated; and this example stands in mutual 
illustration with the three positions of the primary 
triad of colours in Diagrams XV., XVIL, XIX, 
and XXI,, whereon assuming either mombor of the 
triad ag ‘a root or fundamental, the three relative 
positions of tho three primary colours will be found 
on the three sides of each diagram, oxactly accord. 
ing to tho above cxample. 

178. The boundary of the Grecian scale or 
system is generally understood to havo been a 
Jourth, that of Guido Arotini was a sixth, and the 
more modern system is the octave,* each of which 
has corresponding relations with the definilive or 
fundamental scale and systom of colours; for every 
four sequent colours or tones contains the whole sys- 
tem of primary colours, and is precisely the order 
of Nature in the colouring of flowers.- So, again, 
every six scquent colours contains the whole system 
of primary and secondary colours, and avery octave 
returns tho same colour or unison throughout, 
which relation of the octave might be given to 
either the sixth or seventh without violating tho 
analogy of Nature by such variations of the scale, 


174. The most perfect concords in music are 


* Bumey’s “ Dissert, on Ant, Mus.,” p. 6. 
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those which arise from .the most entire coalescence 
in sounds when struck in conjunction, and the 
most perfect consonances in colours are those which 
in unison approach nearest to neutrality, and, in 
both cases, they are those notes or colours which, 
when separated by distance, best affect or contrast 
each other. The Greeks justly held tho fourth to 
“be the only perfect concord, which the modern 
musician, nevertheless, rejects, ahd builds his sys- 
tem upon the less porfect fifth and third, which de- 
mand their fyndamental or octave to constitute the 
perfect chord or consonance; the reason of both 
which is rendered apparent by their corresponding 
scales of colours, in which the fourth of every dis- 
tinct hue is its porfect neutraliser, while, in like 
manner, the coloured consonances of every third, 
with its fifth, require eithor their fundamental or 
its octavo, which are their complementaries, to per- 
fect their consonance or neutrality, 

175. The Greeks acknowledged concinnous 
sounds which they called Paraphonoi, or accords, 
lying between their Symphonot or concords, and 
Diaphonoi, ov discords, which latter, also, corre- 
spond precisely to those colours which, in our ana- 
logous scale, occupy tho places of sixths, and some. 

“times fifths and thirds, to any fundamental; and 
such colours coalesce, harmonise, contrast, and neu. 
tralise imperfectly. 

176. So precise is the parallel of chromatics 
and music, that whatover may be argued of tho one 
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may be asserted of both. Thus overy note and 
every colour may be made tho archeus or key of 
a distinct harmony adapted to an infinity of oxe 
pression, although the science of colour has made 
little advance in this respect, and the art has 
hitherto rarely deviaicd from the natural key of 
Blue, analogous to that of C major in music, and of 
the archeus Bluo, Orange is the contrast. It is 
honce that the harmony of warmth and coolness 
in colouring is the first and only key practice 
has hitherto established in painting, although overy 
colour may be adopted and adapted as an archeus, 
key, or tonic, according to the oxpression of the 
subject, the uso of the ¢onée in cach art being to 
give the repose which is essential to the gratification 
of its organ, 

177. The places of a variety of colours amid 
any goneral hue, as observable in nature, and often 
admirably employed by the best colorists, are pro- 
cisoly as various and analogous as the Graces used 
in musical performances, and like them, alsd, are 
subject to tho regulation of harmony and melody 
in both arts, although, for tho most part, they are 
the offusion of taste and feeling. 

178. But it is inexpedient to rofine into all the 
analogies of the two scioncos, it being sufficiont, in’ 
the present instance, that thoso we have adduced 
are valid as science, and practicable in art, In 
pursuing and applying them, nevortheless, the artist 
has to guard against being seduced by sonso, or 
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misled by mechanism, to quit the proper office of 
colouring, which is the administering to natural 
truth and poetical expression, avoiding thereby the 
parallel error of modern musicians, of trampling 
her elder sister under foot, by forcing colouring into 
subserviency to the eye alone, instead of addressing 
the imagination and affections through the eye, as 
the chief organ of mind. 

179. Yet ave not any of these coincidences, nor, 
in particular, those which refer to the music of 
ancient Greece, undeserving the attention of the 
artist as hints for practice, nor of the learned mu- 
sician in regard to the gonera, we therefore recom- 
mond them to their investigation, it being beyond 
our design to speculate further concerning the lost 
arts of antiquity. The examples we, possess of 
Grecian works are sufficient to justify our faith in 
the excellence of those which are known to us only 
through their reputation ; nor ought we to lose sight 

* of the remarkable tradition, that it was by the princi- 
ple of analogy (whatever they meant by it, or 
wherever they got it) that the Greeks carried the 
arts to the very acme of perfection. 

180. Some of these analogies of the sister arts 
have been well,pointed out by Avison in his “ Treat- 

“tise on Musical Expression,” and by the celebrated 
Jonos of Nayland, in his “Treatise on Music,” 
wherein he remarks, —‘‘ In all composition great is 
the effect of contrast ; soft notes are more soft after 
those that are rough, harmonious notes are more 
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harmonious aftor thoso that ave harsh and grating, 
slow notes are more acceptablo after thoso that are 
quick. The same art is applicable to air as to 
harmony, every concord is bettor relished aftor a 
preceding discord, and the forco of overy melody is 
most felt when it succeeds to a melody of an oppo- 
site nature, or is tempered with it; as the chiaro 
and. oscuro stand togother in the same piece of 
painting, and strike the eyo at the samo instant. 
In that well-known trio of Handel, The Flocks 
shall leave the Mountain, tho savage roughness of 
the vocal base, full of rage and passions, sots off the 
plaintive softness of the molodics in the two upper 
parts,”—P, 55, 

181. To the abovo coincidences of chromatics 
with harmgnies or music, many others might be 
added, but the’ foregoing may render the uniformity 
of structure in the two sciences sufficiently apparent. 
If, however, there bo still any perplexity or obscurity 
in our positions, it avisos chiofly from tho necessity * 
of employing those terms oquivocally and in com. 
mon which belong properly to those sciences as dis. 
tinct, but which, neyortholess, a little discrimina. 
tion of the veader will make clear. 

182, We may therefore terminate the py escent 
head with the remark, that, although colours have a” 
science as distinct from any necessary connexion 
with that of figurés, or plastic, or pictural forms in 
painting, as that of musical sounds is from figura- 
tive language, or the images of poetry, and aro 
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similarly associated; nevertheless, cach of these 
seioncos has its highest offico under such figurative 
conjunction, as we shall further shew; whence the 
field in which the chromatist may oxerciso his ge- 
nius is as diversified and oxtensive as that of the 
musician. ‘To disclose the subtleties of the scionce 
is, however, boyond the purpose of an essay, de- 
signed principally to illustrate the analogy of co- 
lours, 
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CHAPTER X. 
ANALOGY OF FIGURES AND COLOURS. 


188, Tim remarkable coincidence and analogy 
of the natural systems and sciences of colours and 
musical ‘sounds, which we have amply unfolded, 
belong no less surprisingly to the systems and 
sciences of Colours and Figures, upon which all 
graphic art, pictural and plastic, dopends ; whence 
this latter correlation is rendered moro intimate to 
our design than tle former, and fhore interesting 
and importent to the artist, 

184, As the three primary colours, Yellow, 
Red, and Blue, are generated from a spot by the 
refraction, reflection, and infloction of light; so 
from the direct, reflect, and inflect motions of a 
point ato genorated the three Primary Ficurns, 


ExampLy XXV. 


‘Tho Right Ldno, The Anglo, rho Ome, | 


and as all the hues, tints, and shades of colours are 
produced by the variation and composition of the 


» 
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three primary colours, so are all possiblé figures, 
constituted of lines, surfaces, and solids, produced 
similarly by the variation and composition of the 
three primary figures, 

185. It follows that all graphic art, and that of 
drawing in particular, consists elementarily in the 
ability to form the three primary lines, straight, 
angular, and curved, in all their variations of posi- 
tion, gradation, and composition. 

186. As every colour, according to its distinc. 
tion, cbmprehends hue, breadth, and depth, and an 
infinity of shades, or degrees of tenuity and depth, 
betweon its distinguishable extremes, so also has 
every figure its specific form, breadth, and depth, with 
infinite degrees. Thus by widening the Right line 
[XXVI.}, or giving it breadth, it becomes a Paral. 
lelogram [XXVIII], and by superadding to it 
depth it becomes a Purallelopipedon, [XXVIII,] 


EXAMPLES, 


AXVL, XXVIL XxXVUIL, 





187. Again, by adding breadth or surface to 
the Angle [XXIX.] it becomes a Triangle 
(XXX.], and by superadding thereto depth it 
becomes a Tetrahedron. [XXXI.] 
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* EXAMPLEs. 
RIK, XXX, XXXL 





188. And, finally, by giving breadth to the 
Curve [XXXILJ, is formed ‘Circular figure 
(XXXIIL], and by superadding to it depth it 
becomes the Sphere [KXXIV.], which is the final 
extreme of all figures; just as colours may be 
deepened in degrees down to perfect depth or 
blackness, which is the final extreme of all 


colours. 
Exampups, 


XXKIL XXXII, 
© 





189. Again, as the primary colours, by com. 
pounding in the simplest way by pairs, produce the 
secondary colours, so do these primary figures, by 
a’like composition, afford threo Seconpary Fi. 
cures. Thus by the union of linear figuro with 
the angular, is composed the Prism [XXXV.]; by” 
‘a like combination of the line and circle is pro- 
duced the Cylinder [XXXVI.]; and, finally, by 
the only remaining pair of primaries is composed 
the Cone [XXXVII.]5 and as the primary and 
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secondary colours are chief among colours, so are 
the primary and secondary figures chief among 
figures, 

EXxamPLes, 


XXXKY XXXVI XXXVIE 





190. Like the more broken and tertiary colours, 
these lattor figuros are again adapted to tertiary and 
endless combinations in less regular and more com- 
posite forms leaning individually toward one or 
other of their primary and progenitor figures. 

191, And as cach class of colours may be com. 
mingled by a duc synthesis in the final extreme of 
Blackness, so this analogy in composition extends 
to that which is final and all-comprohonding in 
figures—the Sphere, Thus the Prism, the Cy- 
linder, and the Cone, combine in the same ses. 
quialloral relation to the Spheré coincluded in the 
following figure anc, Tho discovery of which 
proportions between the two latter secondary 

“figures and the sphore, ospecially delighted those 
great mathomaticians, Archimedes and Tacquct, 
The entire figure may serve as a primary example, 
illustrative of the principle of graphic construc. 
tion, grouping, and. composition. 
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Exanpie. 


XXXVIIL 





ne 

192. It is a remarkable analogy of the above 
group that the proportional arcas of the bases of its 
three constituent figures circumscribing the eentral 
point touched by the spherc, are coincident with 
the proportions in which tho throe corresponding 
elementary colours harmonise and combine noutrally, 
and compensate each other, 


a EXamrin. 
XXXIX, 





198. It is by the reasons or ratios established 
in the original nature of these elementary figures” 
that they are adapted to regular harmonious and 
discordant combinations in the manner of colours, 
Indeed the Infinite Wisdom that contrived those 
beautiful elements has fraught them with admirable 
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proporties, wonderfully suited to exercise the logical: 
intellect of the geometrician, and to the disclosure 
of infinite utilities for tho advancement of all arts, 
and the benefit of mankind. 

194, Our present concern is, however,. confined 
to the analogies of sense and taste in the properties 
of figures and colours, which alone present an 
“inexhaustible field to observation ; desirous in every 
case to avoid needless amplification, to check ex- 
uberance of imagination, and to simplify for the 
sake of perspicuity, we quit the geometry of figures, 
and confine our remarks to their esthetical rela- 
tions and analogies, which the susceptible faculties 
of the artist will readily appropriate and improve. 

195. Among the most remarkable properties of 
these clemontary forms is the mysterious analogy 
whereby each figure contains virtually all the others, 
as every colour contains all colours, every sound 
all sounds, &c.; indigitating, as it were, an essen- 
tial idontity of formal causes, the administration of 
one ruling universal intelligence. 

196, Thus the Cono is /inear in its axis, &., 
angular in its perpendicular sections, &c, and 
circular in its horizontal sections, &c.; and, doubt. 
lessly, the many celebrated properties of the conic 
-sections arise from this accordance of the primary 
figures in the cono, The same holds equally of the 
sphere and other figures, and all figures coinscribe 
their own forms’to evanescence. 

197. Further, of those celebrated solids called 


a 
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platonic hedies, which are formed of yegular and 
equal plane figures terminated by right lines, of 
which three only can contain a solid, and that also 
under the three specics of angular figure as acute, 
right ox, obtuse; namely, under equilateral ti- 
angles, squares, and pentagons, 

Examr.e XL, 


Be Eb 


which three are the first and simplest plane figures ; 
and of such bodies or solids the equilateral triangle 
affords three only, namely, the tetrahedron of 4, 
the octahedron of 8, and the icosihedron of 20 oqui- 
lateral triangles, unfolded as follows : 

Examrie XLI, 


earn os L\I\/\/V\EN 
AX A ASAVANAS) 





V 


198. The two remaining plane figures, the square 
or right-angled, and tho pentagon or obtuse-angled, 
ean contain each only ono regular solid, namely, of 
the first form the cube or heaahedron, of six squares, 
unfolded, in form of a cross, thus, 

Examrity XLII 





ANALOGY OF FIGURES AND COLOURS, 99 


and for the remaining form, the dodecahedron of 
twelve pentagons, as unfolded in the following 
‘figuro : 

ExampLe XLII. 


hy 


199. Those figures, as unfolded, are the arche- 
types in nature of all floral forms, as doveloped from 
their solid buds. They are found likewise in their 
capsules and other natural objects, and contribute 
beauty to many of the forms of art. 

200. As cach of tho primary colours leans to- 
ward and paxticipates of the other two,-without re- 
linquishing its distinct hue and character, so does, 
in like mannor, cach of the elemontary figures run 
into and ombrace tho othors without quitting its 
species; thus, the angle, which is the natural 
mean betwoon the right line and the curve, holds 
the middlo station, also, among the figures ; whence 
it has groat extont of application and a triple linear 
relation, as follows : 

Exaurin XLIV. 


NW A A 


; #rightlined, Curved Compound. * 
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201. These, again, have a like participation, 
and, as curvilinear, are triply distinguished, as 
Examrpun XLY, 


Ze Ty. 


Concave, Convo, Ooneavo-convox. 


which also haye their various intermedia and com. 
pounds abounding in the foliage of trees, archi. 
tectural tracery, and other picturesque shapes of 
nature and art, under every varicty of position, 
horizontal, vertical, and diagonal, &c. 

202. These relations of figures may be followed 
into others endlessly, for the whole fecundity of 
forms depbnds upon a similar triple analogy, whore. 
by the relations of the primary figures extend to 
all their variations, divisions, and compounds, to in- 
’ finity ; the entire regimen of figures in this respect 
being exactly conformable to that of colours, and 
presenting a boundless ficld for instructive oxorciso, 
speculative and practical, in the production, compo- 
sition, and analysis of figure throughout art, and 
wonderfully facilitating invontion. 

208, As the sphere is last in the scalo of shapes, 
forms, or figuros, soit is tho most perfect and uni. 
form of all, and, in this respect, it rosembles the“ 
point by which they are generated, betweon which 
and the sphere all other figures are included, the 
latter comprehending, between ils periphery and 
centre, an infinity of points, radii, and angles, and 
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circulating with boundless fecundity into an infinite 
variety of formg; the point and sphere agreeing also 
in analogy with tho gonerating spot of light, and 
terminating sphere of shade in colours.. 

204, Having thus briefly discussed the ele. 
mentary figures of graphic and plastic art in refe- 
rence to colours and painting, we leave their ex- 
tended application to their correlative branches of 
sculpture and architecture, &c., to the reader, re- 
ferring him for farther remarks thereon to our 
« Analogical Philosophy,” wherein we have regarded 
the subject under other views. { 

205. It is sufficiently apparent from the forego. 
ing promises, that all graphic dosigning, including 
delineation or drawing, grouping ov composition, 
and linear expression, consists elementarily in the 
ability to form tho threo primary lines in their 
various positions, gradations, and compositions, It 
is also apparont by what nice and infinite progres. 
sion figures run into each other, or, in other words, 
by what varying forms tho figures of bodies are 
mellowed or melodised in a regular and infinite 
scale, coincident with those of the musician and 
colourist. A geometrical distinction is also to be 
remarked betwoen. the intimately connected arts of 
* drawing, painting, and sculpture, whereby the first 
relates to dines, the second to surfaces, and the third 
to solids, 

206. Grace is the melody of forms and motions, 
blending and flowing from one figure to another, 
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and is hence a chiof clement of beauty in forms, 
and it is as distinct from the harmony of forms, 
which consists in thoir contrasts, as tho molody of 
colours and sounds is from their haxmony. 

207, Symmetry consists in the proportions and 
subordination of figures; and Composition consists 
in the conjunction of all these in rogular and sub. 
ordinated groupes and wholes; tho analogy of 
which altogether, with tho melody, harmony, and 
composition of music and colours, is precisely evi- 
dent, and helps us to understand why Beauty 
belongs chiefly to melody in the arts of musical 
sounds, colouts, and figures, and throughout tho 
science of senso, and why the variety of our judg- 
ments and tastes concerning beauty is dependont on 
the requisitions of sonse as influenced by cultivation 
and custom, 

208. If we follow these coincidences briefly into 
some of nature’s works, we may remark how both 
tho regular, and seemingly irregular, forms, called 
picturesque and beautiful, arise from etrerlar flow. 
ing into angular forms, and thence by gradation 
into the Linear, as we see in tho oxquisito graining 
of woods, and othor natural objects; which figures 
run linearly into each other, as in the outlines and | 
ramifications of trees, foliage, &c., spreading super. 
Jicially, and. expanding into solid forms and masses, 
of like geometrical and harmonic relations, genora- 
tive 'of plastic beauty; gliding and eliding from 
figure to. figure, ag scen in marbles, clouds, the 
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graceful flowing and convolving of the stream, &e. § 
eliciting picturesque beauties infinitely, according 
to unvarying principles of offer and harmony, 
throughout figure, number, and motion, and vari- 
ously expressive to sense. 

209. The same may be remarked not only in 
the solid substances of nature, but also in the guid 
rippling of the brook, the ctwtrents and undulations 
of rivers, the foam, billows, and breakers of the 
torrent and the ocean, and in the elistic, glorious, 
etherdal forms of the sky. 

210. It was according toa similar analogy that 
Mr. Luke Howard ingoniously analysed the pri- 
mary forms of the Clouds; one of which he de- 
nominated Stratus, another Cirrus, and the third 
Cumulus ; the first being linear, the. second an- 
gular, and the third globular or circular ;* whence 
his compound secondary forms are. Cirro-stratus, 
Cirré-cumulus, and Cumulo-stratus ; and he con- 
pounded the three under the denomination of Cu- 
mulo-ci'ro-stratus, or Nimbus ; an arrangement of 
this branch of meteorological science, whorein na- 
tural obsorvation goes sagaciously home to originel 
harmonic principle, simply, elegantly, and inge- 
niously, 

211. It-appears, farther, in a manner perfectly 
coincident and analogous, how figures contrast and 


¥ 
* See the vignettes which form tho grey backgroundd to 
the preceding diagrams of colours, for which we are indebted to 
the skilful assistance of Mr, D. Lucas. 
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harmonise oach other in art, with reforence to 
pictural composition and its various forms—linoar, 
angular, circular, #nd compound; and why tho 
modern artist has made such eminent use of tho 
primary angular, pyramidal or middlo form in par. 
ticular, in tho grouping and composition of his 
Jigures, Sec. 

212, The most graceful of the modern mastors 
have employed principally undulating curves in 
their figures and compositions, or the Hogarthian 
line of beauty—whonce the grace of Coroggic’; but 
the ancient Greeks composed variously with the 
threo primary linos together; and to this may be 
attributed the move cnergetic, natural, and noblo 
character of their works, and of those of Michael 
Angelo also, which were founded upon them. 

218. Upon inspecting the great works of Ra. 
phael generally it will be remarked that ho com- 
posed principally upon the curve and circle, of 
which his “* School of Athens,” his “Last Supper,” 
and his * Death of Ananias,” aro oxamplos; and 
Leonardo da Vinci delighted in triangular and 
tryjadie compositions, as appoars in his groat work 
of “The Last Suppor.” Thus we havo ovidonce , 
of this regimen of forms in three of the greatest, 
masters of the chiof modern schogl of design, We ° 
have spoken principally of historic composition, but 
the same principle and analogy apply to landscapo, 
and every branch of pictural art. 

214, Thus we may instance as an example of 
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the beauty arising from this harmony of forms 
in the grouping of trees, the effect with which the 
tall and straight poplar and the angular and py. 
yamidal pine rise over a group of weeping willows, 
or out of a circular mass of trees ; a sort of com- 
position in landscape often introduced, admired, 
and felt, although not understood as other than 
the effect of variety ; for although in variety there 
may be some accidental beauty, it is not every 
varioty that is beautiful, and that is dnly such 
which aubserves some law of harmony, of which we 
have here shewn the most universal in forms, co- 
sca with those of colours, 

15. Tho chromatic axiom before given, which 
es in the harmonising of colowrs a due 
exhibition of the threo primaries in community, 
belongs to a universal law of harmony, and is 
equally applicable to forms; for there can be no 
perfect. harmony in the composition of figures, in 
which either of the three genera is wanting, and 
the varieties of harmony in composition and design 
depend upon the various predominance and sub. 
ordination of the three, Hence, of the secondary 
figures, the Cylinder is harmonised and contrasted: 
by the Triangle, &c,; and the Prism by ‘the 
‘Cielo, &c.; and the Cone by the Parallelogram, 
&c.; for by these means the three primary figures 
are combined in various predominance and subor- 
dination togother, 
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216. Hence the chromatic rulo, that any se 
condary colour composed of two primaries will be 
harmonised by opposing to tt the remaining gi. 
mary, comports also with plastic forms or figures, 
It is henco that the parallel forms of an architect. 
ural structure, composed of right lines and angles, 
give harmony and beauty by opposition to tho 
irregular curves, and compound or broken forms of 
a landscapo; and that tho czrculan temple, or 
cylindricél column, contrast the angular and 
devious forms of mountain scenory, when guch 
forms are in due subordination ; and they equally 
destroy harmony when, by either of them unduly 
predominating, they subdue tho unifying forms— 
the archeus and key-note of the composition ; just 
as a touch, of ‘Red gives value to tho Greens of a 
landscape, or when predominating it destroys the 
harmony of the picture, 

217. Tho boautiful and regularly geometrical 
temples of tho Groeks wore admirably adapted to, 
and contrasted by, “he rugged grandeur and sub. 
limity of their localitios, to which tho exquisite 
senses of the Grecian artists had unquestionably, 
not accidentally, but dosignedly, adapted them, 
To secure consistency with contrast and fill: the 
harmony, the key-notes and archeus of every com- 
position must: aceompany, aid be accompanied by 
successive and simultaneous consonances, With. 
out these consistency may be without beauty, or 


° 
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beauty wanting consistency, and both unsatis. 
factory to correct taste and judgment; which 
require that both sense and the mind should be 
satisfied, 

218. Hence also arise, on the other hand, 
beauty and harmony from trees and animate figures, 
or a touch of landscape in subordination to archi. 
tectural composition ; the principle is universal : 
and wherever forms compounded principally of two 
primary figures predominate, the third primary 
.figure Introduced in subordination will infallibly 
contribute to the harmony ofthe composition, ‘Tho 
cases of application of this rule are imnumer- 
ablo, and extend to evory diversity of contrasting 
figures, 

219. It is according to the samé*principle that 
the combinations of trees, shrubs, and flowers, with 
urng, basons, balustrades, and fountains, convolved 
with the tribes of parasite plants, omid gvass-plots, 
steps, and terraces, ornamented with seulptures, and 
conjoined with architectures, afford beautiful de- 
light—the winning gracos of nature mixed and 
entwined with art, and, on tho contrary, that the 
finost rogions of tho untamed wilderness, dobarred 
of the episodes of the painter, afford hardly a pic- 
‘ture worthy to be called a work of art; so that to 
coticiliate taste, and intorest humanity, the tiace 
and hand of man must somehow animate and con. 
trast the works of the Creator. In a higher respect 
are natural and divine analogies carried into re- 
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ligious: art; affluent of sublime beauty, as exemplified 
thir oughout Gothic architecturo.* 
290: It is, therefore, on the wholo, a: fallacious 
and narrow maxim which has been entertained by 
some that geometrical forms-are to be excluded 
_ «from ‘pictorial designs, as inimical to grace and 
picturesque beanty ; yet these forms are, like the 
primary and secondary colours, beautiful in: them. 
selves individually, aud all. the precaution called for 
in the artist who employs them in composition is, to 
comport them with the harmony upon whichgeneral, 
beauty, prace, and expression, according to tho design, 
_ depend ; and to employ them as he omploys posi. 
tive colours, not glaringly, but sparingly, in telat 
ening or contrasting for duo effect. 

221, In @eincidence herewith, the siaiaiin 
or fourth, which was held to be the fundamental 
concord ‘ofall harmony inthe music of ancient 
Greece, consisted of the abovo relation, and is ana- 
logically also’ the basis . of all chromatic: harmony, 
‘as we havo shown, as well ag. that of. netnony st in 
the i commcal ai of figures, 

+ 222; ‘Thus:-our rules. of subordination in ‘har. 
mony supply the conditions, ‘in. colour, figure, sound, 
» 804° which the: Greek: Harmonic Merron, men- 
tioned by vari ious writers, requires, according to which; 
infinite ‘individuals, Seine from each other, have 


* My. G. R. tote in his ¢ “ <TIhustrations of. Kilpeck Chureh,” 
“and. “Ancient “Fonts,” has treated oxprestly on this eee 
with: equal acumen and ingenuity. 
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syinmetrical proportions and universal compensa- 
tion of their parts, affording in each an harmonious 
whole. «This the Greek sculptors appear :to. have 
accomplished in the varying forms of their statues, 
as readily as the painter can harmonise the endless 
variety of colours by a regular adaptation in sub- 
ordination. .And-this harmonte method L. Da Vinci - 
sought, for his figures, in the proportions of each ‘in- 
dividual with Rare to ‘itself, its design, and. cir. 
cumstances, 
>. 288; As to the human ‘igure sa aman anaes, 
- nance, to which natural composition, and, in par- 
ticular, ‘exprossion, pre-eminently belongs, and in 
which these plastic relations are more diversified, 
compounded, and subtilised, to them ‘our analogy 
equally ‘applies; and the artist who:aims at.nature 
and originality may undoubtedly reap advantage, in 
his studies of the human figure, by looking’ beyond 
its anatomy. to’-that. upon which its anatomy is” 
framed ; or, in othor words, to the anatomy. of form 
itself, For, ag ‘in drawing a figure, he will ovince 
his skill in its anatomy by rexhibiting the-vory bones 
through the fldsh’ without. producing a skeletons. 
and,-as‘in-like manner, he- will discloso- his: know- 
ledge. of the. figuro -boneath tho drapery that en 
Velopes it,. without producing nudity; -so it is re- 
quisite ho should carry his art-ono step farther, and, 
in all’ his figures, forms, and’ compositions, to indi- 
cate the ruling primary por ms through every. thing, 
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without exposing regular and naked linos, angles, 
and circles, 

224, This goomotrical analogy of composition in 
the human figure appears 10 havo boen noticed by 
the masters of the carly schools of painting as de. 
rived from more anciont art, as appears in the works 
of Lomazzo and others, mystically connected with 
the occult philosophy of the timo, and probably 
springing with masonry from tho same original 
source. It appears, also, to havo impressed several 
eminent modern masters and authorities with its 
importance.* * 

225. That »the human figure is geomotrically 
planned and constructed is further illustrated by 
our analogy; and that the Groek artists drew thoir 
rules of human and architectural proportions from a 
similar analogy, we learn from Vitruvius, who says, 
that ifa man lie on his back with his arms extonded, 
ho may be exactly includod. in a@ circle, tho contre of 
which boing his navel, the circumference theroof will 
touch the extremitios of his fingers and toos, Exam. 
ple XLVIIL., and that if he stand upright with his 
legs straight and his arms extended, he will bo ex» 
actly bounded by a square, Examplo XLVI, 
as he may also by a hoxagon, and, with little 


* Sea Hermanson Ten Kate on the “Bedu Ideal ;” Campor 
on “Anatomy and Painting,” &o.; Hogarth’s “ Analysis of 
Beauty ;" Stevens's “ [lomographia ;” Maxman’s * Lectures on 
Sculptures,” &e, 
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variation of the limbs, by other polygons to a circle ; 
to which may be added, that if the latter figure have 
the crown of the head inverted upon the base of 
an orect equilateral triangle, Example XLVIL, 
it will bo similarly included by the other two sides 
passing the palms of the hand to the soles or tread of 
the feot; and thus is man in his external form an- 
alogously related to the three primaries of all figure, 
as he is subject also to a similar analogy throughout 
his nature, and is, in all respects, a microcosm, 


EXAMPLus 
XLVI XLYIL xXLYHL 





It is probable; and may have been rex 
corded, that ‘the ancient Greek architects availed 
themselves of this analogy in the construction of 
their temples, as appears by tho head and extended 
arms of a man occupying the pediment of an an. 
clent*ruin in “ Miller’s Antiquities,” LIX., and. it 
is apparent, that lines. drawn from the crown of the 
head to the extremes of the hands of tho figure, in 
the square above, Example XLVI, would afford 
the outline of a similar pediment, with space be. 
neath for the fagade of a temple of Grecian form 
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and perfect symmetry within the square; the hoad 
and hands denoting appropriato places for orna- 
ments above, with other coincidences which will 
suggest themsalvos to tho architect, ‘Thus Grecian 
architecture scoms as appropriate to the civil sor. 
yice of man, as tho Gothic or triangular is to the 
ecclesiastical. 

226. Many othor curious relations and coin- 
cidences of the paris of tho human figuro, with 
these geometrical primary forms, and thelr com. 
binations, might be pointed out, not without. use, in 
the adjustment of their symmetrical proportions ; 
and some such have beon adduced as mystorious, 
through inadvertenco to the analogous rolations of 
figure, by geometricians, artists, masons, and mys. 
tics. Neyertholoss, we cannot but be porsuaded 
that the ancients paid much groator attention to 
mathematical forms and proportions in fino arts 
than has been sinco done by the modorns, and that 
much of thoir oxcellence dopondad upon analogics 
which, although they stultify ignorance, facilitate 
intellect, rofine taste, and widen the prospocis of 
arts 

Wo need not, howevor, dilate on tho ovidont 
analogy which will strike the artist concorning tho 
figure and subordinate measures and proportions of 
the body and membors of man, which result from 
the direction of tho triangle, Example XLVIL, 
precisely in the manner of tho coloured diagrams, 
Examples XV., X VIL 
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227. Were it possible in all cases to ‘analyse the 
beautiful and expressivo forms by which sense is af. 
fected, they would undoubtedly bo found to ariso 
from some nice combinations and adjustments ro. 
solying into the same identical elements. How ex- 
quisite and how beautiful, for example, is the play 
and adaptation of the primary figures in the human 
countenance,—the arched or curved brows, the 
circular and globular eyes, the angular and pyrami- 
dal nose, the linear mouth, with all the graces, forms, 
and flexures of line and contour, by which they in- 
sensibly vary and combine in the formation of this 
most boautiful, graceful, and expressive of all Hea- 
ven’s most glorious works. But who shall analyse 
tho subtilty of motion through which character and 
expression are depicted by those living forms? 

228, Wow stfbtle also are the changes and gra- 
dations by which these figures exhibit themselves in 
succession or combination, in subordiiation or trans. 
condenco, in the samo individual. Thus, in infancy, 
those forms are round which in manhood are ang. 
lar, but in old age become wrinkled, square, 
and linear, as form declines towards the eloment 
from which it sprang. 

229. We are disposed, therefore, upon the 
Wholo, to believe that the analogy of forms herein 
denoted is allied to that colebrated principle of ana- 
logy, aided by which, the artists of ancient Greece 
aro statod*to have realised abstract and ideal beauty, 

I 
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and to have carried the plastic arts to that sublime 
perfection of which they havo loft us so many un- 
rivalled examples ; and, farthor, that it belongs to 
a universal analogy which is at once the principle of 
diversity upon which all variety depends, and of the 
unity which constitutos harmony in all reprosenting 
art, and is, therefore, the natural foundation of all 
truth and beauty. 

230. Thus all beanty, in sensible art or asthe. 
tics, is relative and dependont on analogy and sub. 
ordination; and this is manifest in every art, and 
even in accessaries,—as of drapery in painting, for 
no sooner is this rendered principal and without 
reference, than it becomes graceloss ard absurd, a 
costume or a fashion; to escape from which it must 
yield in all its changes to the igure it accompanios 
or adorns, but then it will partake in just subor. 
dination the beauties of form, varicty, motion, grace, , 
and harmony, It is by studying and copying na- 
ture in subjection to her simplost principlos and 
most goneral rules, that art oscapes from common- 
placo and vulgarity, and becomes original, mastorly, 

‘and xofined, ’ 
' 981, Although the arts both of colouring and 
design belong to sense in painting, the first is the 
immediate work of the eye, the latter of tho hand} 
if this is more necessary or difficult, that is higher 
in nature, senso, and science; and more effective of 
feeling and pleasure, Artists havo groat need to be- 
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ware of the seductions of both, and to employ them 
as bases, as proat means only, and noither of them 
as chief accomplishmonts and final objects of an 
art, the truo ond of which is to move our sympa. 
thies and excite our antipathios through the senses 
pleasurably, in alliance with moral purpose. 

232. As music, although a distinct art, is natu- 
rally for the sake of poetry, so are chromatics, al- 
though also a distinct art, the natural ally of paint- - 
ing, and will not, it is devoutly to be wished, like 
its haimonic sister, be allowed to dissolve an alli- 
ance, or subjugato a higher relation upon which its 
cltief office is founded, to rovel in sensual indepen- 
dence, whatever advantago may arise from the ex- 
elusive cultivation of cither art. We will now, 
therefore, investigate the analogy of chromatic with 
plastic science, upon which colouring in painting 
depends, and thon finally advert to the correspond. 
ing analogios of poctry and music, and the general 
analogy of the wholo of these arts by which they 
are held in triple alliance ssthetically. 

238, Tho separation which wo deprecate bo- 
tween colouring and painting, has an analogous de. 
pravation between the sistor arts of poetry and mu- 
sic, arising from the popular cultivation of music as 
“principal, I disapprove,” says Aristotle, “ of all 
difficulties in the practice of instruments, and, in- 
‘deed, in music in goncral. I call artificial and diffi. 
cult, such tricks ag are practised at the public 
games, where the musicians, instead of recollecting 
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“what isthe true object of his talent, endeavours - 
‘only. to flatter the corrupt taste of the multitude.” * _ 
“These were the sentiments of the learned,” says’ ~ 

__ Dr. Burney,f. “long after the separation of music 
and-poetry, and these are the objections which recur 
and ever will recur to those who regard music as a 
slave to syllables, forgetting that it has a language 
of its ‘own with which it is able to speak to the 
passions, and. that. there are cortain occasions when 

it'may be allowed to be a free agent.” . So has like- 
wise colour. a language of its own, effective" to the 

' eye;.as.in the latter works of an eminent landscape- 
painter, and..an influence not unconnected. with: the 

passions ;.. but this language and effect are much 
more elevated when legitimately engaged in con. 
junction with an.appropriate subject.in painting, as 

' a friendly auxiliary power, and neither as a oe 
nor a slave. [145, &c.] 

234. It is. true, nevertheless, that such goparate 
and. distinct: cultivation of tho arts, is quite natural 
in their progress, and is the means by which thoy 
become individually porfected ; but it is expedicnt 
to. maintain. their. connexion ‘and .subordination, 
that, through such particuldrising; tho nobler effects 
‘of their: alliance may not ‘be lost td mankind, and 
these.‘ ‘arts, through. division, fall into false: -extromes,” 
sensuality, and contenipt, of which music: and paint. 
ing. are in ‘danger, and: eas not: without ‘fear, if 





‘ 





ii Oe 6. + Bist. Mas. a Nol hyp 426, 
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colour should ‘drive design from the canvas, and 
harmonic art finally divorce 


The heavy’ netanght poet aa Setiahting strain.” 
Odyssey i ix, 8. 


285. Tad our veteran in landscape, when paint 
ing some late beautiful visions, instead of looking 
at nature through the prismi, regarded it; a8 before 
hinted, through ‘the spectrwm, ‘he would have ap- 
proached ' much nearer. to the truth’ of nature, and 
distinguished properly the truth of vision from’ the 
mere ruth of colouring ; in respect to which a 
recent author has, with much knowledge and ‘en- 
-thusiasm, celebrated the grammatical accuracy ‘of 
this artist. But he:who lays too great stress upon 
grammatical and gamutical accuracy, will content 
himself with ‘inferiority “in painting and’-music, 
however he may: prefer. the florid to the’ fruitful; 
‘nor. will grammatical, ‘rhistorical, ‘and “prosodical 
accuracy; altogether: Sie the’ finest eltnge in 
poetry. 

236, With regard to this lattor art, what has 
beon well ‘remarked in: a review of Koat’s Endy- 
mion,” that it is “én truth at’ least: as full of 
genius’ as’ of absurdity,” may apply’ equally’ well 
’ to such: chromatic exsuperances,-in ‘which, as in’ tho 
poetry-of Keates, “a number of bright pictures are 
presented to: the : imagination,- and: a fine feeling: 
expressed of those mysterious relations by which. 
_ visible external things are assimilated with. inward 
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thoughts and emotions, and become the tmages and 
exponents of all passions and affections. To an 
unpoetical reader such passages will generally 
appear mere ravings and absurdity.”* And such, 
also, it may be said will these chromatic offusions 
appear to an unimaginative spectator, unacquainted 
with the mysterious, the themoless music of paint- 
ing; and a fair estimate of tho real valuo of such 
art may; perhaps, appear in each case on reference 
to the productions of imitators, 

287, Most persons haye observed, when ‘iting 
before a large, clear, well-burnt coal-fire, in an 
apartment ptherwise unenlightened, strange, clo- 
gant, and beautiful figures, and oven grand and 
sublime visions of pictures therein, assisting and 
assisted by imagination ; and if at such time thero 
be strewed on the fire a sprinkling of sea salt, cool 
colours will arise, contrasting the hot and firy hues, 
giving to such visions all the chromatic truth and 
beauty of prismatic colours, affording enchanting 
pictures and fairy scenes to a fino eye and lively 
fancy. Others, no doubt, as Cozens did, have 
imagined fine designs and improved them into 
pictures from coloured blots; indeed, such things 
aro often formed without apparent design, of which 


there is an admirable example in the British“ 


Museum, being a double portrait traly coloured. 
and finely characteristic of the poet Chaucer, 


* Spectator, Dec. 1842, 
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formed in the natural veins of a split agate; which 
has beon engraved by Girtin, brothor of tho cele. 
brated Iandscape-paintcr. But such things come 
through analogy of nature, and aro not art, although 
the educated arlist may be justified in availing 
himself of hints, accidonts, and expedients, 

238. The high purpose of art is not, however, 
gatisficd by simple oxcitemont of imagination, it 
requires also that the artist, whether post or 
paintor, should express its objects to sense and 
understanding, as Shakspeare did; “and give to 
airy nothings a local habitation and a namo:” the 
want of which rendors art mystical and fantastic. 

239. Petlinoss, prettiness, dofinitivencss, and 
particularity, are the first qualitios of assiduous art 
in its early efforts. Evory thing therein is ad- 
ditessod 1o outward mechanical common sense, and 
nothing to inward sentiment and pootical imagin- 
ation. In its advancoment mind takes a share in‘ 
the productions and onjoyment of art, till imagin- 
ation usurps the placo of reason and sense, and 
art, becoming fantastic, visionary, and conventional, 
quits nature allogethor. But it belongs to sane 

, undorstanding, good taste, and good sense, to pre- 
sorve the middle station and legitimate course of 
“art, in which it emulates general nature with effect 
and refinomont, equally removed from the extremes 
of the visionary and the vulgar. 

240. Still to those who make old picturos their 
standard of colouring, the new light may render 
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1 


eminent service ; for independently of ultramarine, 
which is erroneously supposed to have improved by 
age, the materials of tho old masters were inferior 


.to those now employed, and thoir key of colouring 


was necessarily lower, and compelled thom to har. 
monise much below nature. It is in philosophy, 
also, as in art, when instead of truths and realities 
it offers us nothing but mysteries and paradoxes ; 
we cannot say there is nothing in them, but we may 
veasonably doubt whether that which is in them is 
worth our research; and when the mysterious 
comes to be preferred to the truco, we may justly 
protest against it as pernicious. 

241. How much’ more painting depends, never- 
theless, on the medial faculties of senso and passion 
in the artist than merely on cither his intellectual 
or physical powers, we have some evidence frbm 
the distinctions which have been made in tho 
Italian schools with respect to the osteem duo to 
the works, of the same mastor, as produced com 
studio through the mind, con difgenza by the 
hand, or com amore with sonso and impassioned 
regard; of which the latter have over been of chiof 
estimation. Hence also ariscs the ostoem which 
the sketches of the artist, as distinguishod from his 
slighted performances, often justly obtain from thé 
truly connoissant above his finished works, from 
possessing more truth of naturo and spirit of the 
master and of tho art, than his more laboured and 
embodied performances. 
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942. So much for the chromatic relations of 
painting through tho ‘analogy of figure with colow, 
‘as beforo shown of colour with sound, whonce their 
common alliance with music or harmonic science, of 
which we have demonstrated the chromatic analogy 
whoroby it is connected with’ painting on the 
one hand, as it is, through words or sounds, signi- 
ficant in language, with poetry on the other; and 
thence gives laws and rogulation, as it wore, to the 
whole as harmonic arts. We now, therefore, pro- 
coed to tho moro intimate association of chromatic 
art with poctry, and the analogical conformity of 
these arts, and thoi yarious relations to matorial, 
sensible, and intellectual natures. To thoso who 
would investigate the analogy which subsists be- 
tween Musical sounds and Geometrical figures, 
indopondently of chromatic scienco, the way is opon; 


~ and tho celobrated Tartini, so eminent in Harmonic 


ry 


art, has deduced all musical harmony from tho 
geometrical relations of the Cirele and the Square ; 
ho was of opinion, also, that from sentimont, sup. 
ported by science; and assisted by physical truths, 
‘a discovery might bo made, one of these days, 
what and how great the extent of physico-harmonie 
sotence is, of which music is but a small part,” &e. 
—Seo Srinuiverierr’s “ Principles and Power of 
“Harmony,” p, 119, &e. 
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CHAPTER XI. 


POLTIC ANALOGY OF COLOURS. 


248. Tinauzy, in Aisthetical Chromatics, there 
remain for discussion the analogous elementary ac: 
cordance of literary art and poetry with the Systom 
of colours and colouring, in the manner previously 
pursued with regard to the arts of music and paint- 
ing,—in process, also, from the figures of matter to 
the figures of mind, from geometrical and plastic, 
to rhetorical and poetic figures, the common'use of 
terms in these arts indicating a general accordance 
in nature and relation. 

244. Painting is a branch of graphio art, 
which, dividing, became on the one hand literal, 
and, on the other, pictwral,—on the ono hand 
hieroglyphical and symbolical, expressive to intol- 
lect, and, on the other hand, imitative and expres- 
sive to sense,—on the one indicative, on the other 
portraitive; and it is probable that tho invention 
of letters or general signs, and the establishment of ' 
painting or individual represontation as a distinct 
art, are coeval. Aiming at the seme ond, and di- 
verging through distinct media, the one became 
poetry, the other painting, and they are truly sisters 
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of the same parentage, in conjunction with music 
or harmonic art, 

245. Pootry conjoins signification and expres. 
gion to harmonic sound, and tho first matter of 
such signification and expression is the human 
voice. 

246. The primary vocal sounds, as represented. 
by letters, are the vowels I, O, A, analogous in 
sound to the primary triad of the common chord of 
music, as they are in figure to the primary forms 
of the ine, circle, and angie, in painting; and 
from these powors, addressed to the car and eyo, 
tho ontire scale of alphabetical consonances and 
lettors may be deduced,* from which ‘all the more 
compound sounds significant of the poct are pro. 
duced in the construction of words, as figures in 
painting are produced by colours, Musie, paint. 
ing, and poctry, are therefore coincident, sororal, 
and analogous, at thoir elementary foundation even, 

24'7. Pootry, as a whole, has three principal re- 
forencos; tho first of which is to words, or the 
poetry of language ; the second to images, or the 
poetry of imagination ; and the tlird to thought, 
or the poetry of inéellect, The first is of material, 
the second of sonsible, and the third of moral ro- 
feronco; and of theso the second is principal, for 
poctry, like its sistex arts of music and painting, is 
chiefly a sonsible art, it is the highest of them it is 


* Sea Analog, Phil, Vol. I, p. 84. 
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true, and bordering on the higher department of 
intellect. 

248, Words ave to the pootry of languago what 
colows are to painting, Tho variod repotition of 
a colour is as tho alliteration of painting, and po. 
etic diction and colouring are the samo. So, again, 
poetic configuration is to the pootry of imagination 
what drawing is to painting; and the soul of both 
these arts is aliko the oxpression of beauty, passion, 
and sentiment, which analogy has not failed to 
elicit the obsorvation of the rhetorician, * 

249. The mechanism and machinery of both 
arts are coincidont, thoy both demand varicty, but 
a variety subordinated to unity. The rholorical 
harmony of poetry requires this, and painting is 
rhetoric made visible; it is oratorical, dramatical, 
and cpic, in the nearest approach to realily, and 
tho various rulos of those arts reciprocate, and aro 
practically available in each. 

*250. Their subjects and thoir modes of troat- 
nicnt are also coincidont, and pootry and painting 
may be regarded as variations of tho samo art, and 
alike subordindtely divisible; thys tho pootry of 
layiguago involves grammar or prosody, which has 
distribution and rogulation analogous to colours 
it sounds; shetorve or prosopopoia has a like" 
analogy to painting and music, in regard to figuros, 
and is the pootry of imagination; and invention is 
the logic of those aris, the pootry of intollect and 
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thought, appoating to yveason, and teeming with 
similar analogy. 

251. Pootry thon is the language of analogy 
through which thoughts aro figured by imagination 
as sonsible images to intellect. The art consists 
in raising and adapting those images to passive in- 
tellect, so as to omovo the passions and affections 
through sentiment and harmonious sounds, It is 
this that allies poetry to music, on the one hand, by 
sounds significant, and, on tho other, to painting, 
by images decorated by figure and colour in ideal 
beauty, or deformity generalised from the infinite 
field of naturo, of which the instances are innumera- 
ble. Thus Collins sings and paints :— 


«Ah! Fear, ah! frantic Pear, 
I see, I seo theo near, 
Iknow thy hurried step, thy haggard eye | 
Liko thee I statt-—like theo disorder’d fly, 
Por lo! what monsters in thy train appear.” 
262, Again, conjoining the ‘three arts, ho 
sings t— 
But thou, oh { [Lope, with eyes so far, 
What was thy delighted measure? 
Still it whisper’d promised pleasure, 
And bade fie lovely scones nt distance hail! 
Still would her touch tho strain prolong ; 
And from the rocks, the woods, the vale, 
Sho call'd on Eoho still, through all the song; 
And where her sweetest theme she chose, 
A. soft responsivo voice was henrd at ev'ry close ; 
And [ope enchanted siniléd and waved her golden hair,” 
Ode to the Passions. 
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258, Thus theso arts unite as one universally, 
and as such they appear combined in the drama, 
whorein poetry, music, and painting, conjoin undor 
a variety of subordination, analogous in rogulation 
to the keys of music, the archei of colouring, and 
the ordonnance of a principal figure in painting, &e., 
infusing a triadic order evon into the parts. Thus, 
in the Greek drama, each of tho odos oy chorusos 
consisted of throe stanzas,—the strophe, anti- 
strophe, and epode, concerning which, however, 
this is not the place for particularising ; we moroly 
mark a coincidence, for language is inadequate to 
the perfectly unfolding and conveying of these 
subtle relations, and it is only requisite to suit in. 
quiry to the subsisting state of knowledge, in tho 
progress of which language adapts itself to tho 
gradual unfoldings of nature, experience, and 
thought. 

254, So harmonious is naturo, and so disposed 
by nature is man to harmonise, that although dis- 
cordanco accompanios harmony, as shado doos light, 
he will from feoling composo and relish harmoui- 
ously in art, without science or knowlodge of cithor 
the natural or artificial rules of harmonising. It is 

enco that in music, painting, and poctry, the com- 
mon- uncultivated sense or instinct can appreciatd 
-and produce harmonics, and will avoid and be 
offended at crude, unprepared, and unrosolved dis- 
cordances. : : 
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From harmony, from heav'nly harmony, 
This universal frame began ; 
From harmony to harmony, 
Through all tho compass of the notes it ran, 
The diapason closing full in man.’—~Drypens 

255, All the scales of harmony in colour, 
sound, &e, are framed of alternate concord and 

‘dissonance, but theso dissonances undergo com- 
pensation, or preparation, and resolution, variously 
at every step; whence the majority of the produc- 
tions of nature and art, however produced, afford 
harmonies which sonse and understanding can tole- 
rate, and accidentally, too, such as high cultivation 
and knowledge can approve, ‘ 

266, Honce, also, it results that public judg. 
ment on the works of nature and man, maugro his 
want of science and cultivation, may ofton be ra 

» tionally approved as tho results of a correct general 
sense, Thus no air or composition in musie be- 
comes popular that is not justly conformable to the 
truo nature and scienco of melody; and so it is 
also in regard to a poom, a picturo, or other sub- 
ject, for this bias of nature: toward truth is univer. 
sal, Novertheloss, this gonoral instinct or common 
senso, however admissible in taste or useful in social 
life, must bo sedulously excluded from the jurisdic 

“tion of reason, philosophy, and pure art. 

257. Nor does it follow that the bias, or mere 
instincts of nature, aro sufficiont to the high attain- 
monts or porfoct enjoyment of those arts, for there 
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is no bound to refinement, combination, and ex- 
cellence thorein ; and these are dependant, not on 
common sense, but on a knowledge of their irue 
relations, the rules founded thereon, and unceasing 
study and practice. 

258, But when these rules and rolations aro un- 
derstood, any poem set to music, or subject of - 
poetry capable of becoming that of a picture, will 
admit of being painted to the same melody and 
harmony of colours that correspond to music in 
which such poom may be set, and conformably so 
to the strict rules of art. 

259. As music relates to sound simply, and 
poetry (or figurative speech) to signification oy 
figure, and as, when united, they become sound 
significant, so it is with colour and figure in paint. 
ing ; ‘the first belongs to its harmony, the latter to its 
poetry, while in the perfect picture theso avo united. 
Thus these arts are throughout porfoctly coinci- 
dent, philosophically entitled 10 their classical rela- 
tion as sisters, and to be regarded as the three 
graces of art, entwining and supporting cach other. 


“ As gonius inspires, 
The sister arts shall nurse their drooping fires ; 
Each fiom his scenes * her stores alternate bring, 
Blend the fair tints, or wake the vocal string.” 
CoLLins, 


260, All the sister arts are especially arta of 


. 


* * Shakspeare’s. 
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pathos and oxpression, through colours, figures, 
and sentimont,—the latter the highest and proper 
medium of pootry is also the chicf ond and aim of 
tho three. Woe proceed therefore to show by what 
natural analogies and artificial associations colours 
are connected’ with, and tributary, practically, to 
pathos, sontiment, and oxpression, natural, pictural, 
and poctica]l,—a matter of ominent importance to 
the paintor, and a subject of no mean interest to 
the poet, since colour is a prime medium of the one, 
and the sole means of the other, and the chief object 
of universal sense, through which these artists cre. 
ate, animato, and decorate, —raise, invigorate, and 
adorn their figures and designs with life, beauty, 
and expression, —passion, schtiment, and senso, 

261. This is properly the highest department of 
our subject, is of moral reference, and follows its 
sonsible relations, which are first and principal in 
an asthotical design like tho presont, and will lead 
us into the considoration of colours in their indi- 
vidual and appropriate characters and capacities, 
with regard to pootical and pictural expression 
practically. 

262. We will promise a fow general remarks 
eve wo denote the individual expression of colours 
sin the natura] order of their developemont. ‘The 
relative physical and sensible powers upon which 
tho oxpression of colours individually dopends, 
being chiefly of practical voference in painting, we 
have treated. thercof more fully in our “ Chroma. 

K 


80 POETIC ANALOGY OF COLOURS. 


tography,” under each of their denominations, and 
shall corifine ourselves herein to thelr «sthetical 
and moral expression; a subject which, if it have 
fot been totally overlooked, has at loast beon in. 
volvéd in néglect and obscurity. ‘Thoro may, 
indeed, bo somo who, although they must them. ° 
selves have reddened with hope and whitened with 
fear, cither from organic defect or uncultivated 
faculties, questioh these powers altogether, yoa— 
P “ The man, P 
Whose eye ne'er open’d on the light of heayen, 
Might sintle with scorn, while raptured vistons toll 


Of the gay-coloured radiance flushing bright 
O’er all creation.” 


* 
Yet the artist and the poet acknowledge these 
powers of colour, from having scen and felt their 
effects ; and having felt thom, it becomes a purpose 
of their art to oxcifo tho same feolings in othors 
gifted by nature or attainmont to appreciate and 
enjoy them. 

, 268. This alone is sufficient to render theso 
powers of colours a subject of interesting inquiry, 
when, according to the expression of Addison, thoy 
are ‘Zobliged to put a virtue into colow's, or to 
find owt a propor dress for a passion.” In which 
way Spenser, who was a great poetical colourist, 
sings in his “ Faétio Queono,” that Humbleness, 
figured as “Hamilta,” in colour noutral and re- 
tiring, 


“Was an agad sire all hoary gray :” 
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of Faith, figurod as “ Videlia,” in the puronoss 
of light, ‘ 
“Sher was arrayed all in Zily white ¢" 
that Charity, in the figure of “ Charissa,” and’ in 
glowing colour, 
« Was all in yellow robes arrayed :” 
that “ Falsehood,” in colour various, flattering, 
showy, and discordant, was 


“Clad in seaplet red, 
Purfled with gold and pear of rich assay :” 


of Vanity, his ‘Praise-dosire,” in colour attract. 
ively advancing and retiring, 


In along purple pall, whose akirt with gold 
Was fretted all about, she was arrayed :” 


that Zope, figured as- “ Speranza,” in colour fresh, 
distant, and celestial, 
«Was olad in blue, that her beseeméd well :” 
that ‘ Reverence’’ was in colour subdued, 
“Night cleanly clad in coneely sad attire?” 


and ‘ Idleness,” thrown into darkness and shade, 
the contrast of all light and glory, : 
. ©The nurse of sin 

Avrayed in habit Black and amiee thin,” 
We thus traco Spenser briefly throtigh the whole 
chromatic scalo, and must grant to his colours and 
figures a well-chosen and oxpressive analogy. His 
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description of the abode of Mammon, and the whole 
of his allegories, evince with what mastorly effect 
he employed the oxpressive powers of light, shado, 
and colours, in moral description. 

264. And thus again sings Gray, figurativoly 
and enharmonically, in broken colours,— 


* These shall the fury Passions tenr, 

‘The vultures of the mind, 

Disdainful Anger, pallid Fear, 

And Shame that skulks behind ; 

Or pining Zove shall waste their youth, 
Or Jealousy with rankling tooth, 

That inly gnaws the secret heart ; 
And Envy wan, and faded Care, 
Grim-visaged comfortless Despair, 

And Sorrow's piercing dart.” 


Wherein every ling is allusively figured or coloured, 
and he paints the ruthless sistors Fear, Envy, and 
Care, as faded, pale, and wan, and grim Despair; 
and the artist well knows to represont tho same 
according to naturo on the canvass, by livid, soro, 
broken, and sombro hues, and tints of varying 
corresponding oxpression. 

265, As the formor colours are roforred to tho 
clothing of tho poct’s figures, so aro theso to thoir 
complexion and countenance; nor need we look 
for bottor evidence of the more subtile oxprossionl 
of colours than is to be observed upon the human 
face—that masterpioce of naturo’s expression, in 
which is ackngwledged the redness indicative of 
anger, resentment, and the sanguine passions, and 
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tho blush of bashfulness and shame, betraying an 
infinity of consciousness; the sallowness, or yellow- 
ness, of sicknoss, grief, envy, malico, and the biliary 
passions; the cold livid dlueness of hate, fear, 
terror, agony, despair, and,death ; with a thousand 
other hues and tints of oxpression and pathos, 
readily folt, but difficultly described or under- 
stood, : ’ 

266. Whether these colours of the human 
countenance are to bo ascribed to the various 
agency ‘of nerves, blood-vessels, and lymphatics ; 
whether the warmth and redness, expressing active 
feelings, bo not attributable to arterial action, and 
the cold hues of passive agony to venous reaction ; 
and whethor the passions denoted by the sallow or 
yellow hue are not biliary affections ; are questions 
we merely suggest to the anatomist, who traces all 
pathetic oxpression to organs, and takes no account 
of sensible and moral influences, the currency of 
the senses and passions, for the idiosyncrasies of 
modical physiology aro irrolevant to our inquiry, 

267. In changing our view from the face of 
man to that of nature in tho sky, we find colour 
equally efficient in giving character, sentiment, and 
expression to tho landscape, indicating the calm 
and the storm; and in infinite ways betraying 
through those larger foatures the latent emotions 
of tho spirit of nature. 

268. It is by this power of colours that the 
greenness of spring indicates the youth, vigour, and 
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freshness of the scason; that tho light, bright 
yellow and orange hues of summoy donote its floral 
powers; that the glowing red and purple hucs 
of fruits and foliage proclaim tho richnoss of 
autumn,-—— 

“Yon hanging woods that, touched by aulumn, seem 

As they were blossoming hues of fe and gold ;"* 
and that blue, dari? grey, wittie, and black, ex- 
press the gloom and wintry coldness of nature. 

269. Tho analogy of the natural sorics of 
eolours with the cowrse of the day and the scasons, 
coincides with tho ages of man, or the scasons of 
life, and adapts itself to express thom in the hues 
and shades of attire and complexion, literally and 
metaphorically, from the white or light of the morn 
or dawn of innocuous infancy, through all tho 
colours, ages, and stages of human lifo, to the black 
or dark night of guilt, age, despair, and death. 

According to tho like coincidence end analogy, 
tho ancioné poets and painters porsonifiod the 
spring, or Ver, as bright, infantine,"and crownod 
with flowors; @stas, or summor, as lively and 
youthful; Auéumnus, as fruitful and*manly; and 
Hyemas, or winter, as agod, docropid, and dark. 

270. Throughout all seasons, and in all counttles, 
it is by the colour of his crops that the hopes, 
feats, joys, acts, and judgmonts, of tho husbandman 
‘are excited; nor are the colours of the ocean and 


* Coleridge. 
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the sky less indicative and important to the 
mariner, nov tho colours of his merchandise to the 
morchant ; so univorsal is this langyage of colours 
the solo immediate sign to the eye, which is the 
chief organ of external expression and intelligence, 

271. Whother it be the face of nature or of 
man that is tinged with the various expression of 
the gloomy and the gay, it reciprocates correspond. 
ing sympathy in tho spectator ; and we even form 
judgmonts of the disposition, temperament, and 
Intontions, as well as of the youth, vigour, age, 
race, sox, and class of individuals, from colour and 
comploxion ; hence colours have beon made common 
symbols of tho passions and affections, &c,, denoting 
by a tacit consent their connexion with moral feel- 
ing and expression, available in. the descriptions of 
tho post, and transferable by tho pencil to tho 
canvass, 

, 272. Of such popular symbols Dlagk denotes 
mourning or sorrow; grey, fear, &c.; red is the 
colour of joy or loyo; blue, of fidelity and con- 
stancy; yellow, of jealousy; green, by a physical 
analogy, of youth and hope; and white, by.a moral 
analogy, of innocence and purity; as ght, by 
intellectual similitudo, is of truth and knowledge, 
“and as darkness is of ignorance and crime. 

273, ‘The foregoing remarks are not confined to 
tho moro positive colours individually, but extend 
to tho noutval and broken compounds; every hue 
and shade having its corresponding shado of ex. 
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pression, giving scope to the refinoments of taste ; 
the most subtile and sublimo oxpressions vibrating 
in all casos to the most dolicato touch, Tho 
subject is fortile, but onough has been adducod 
to confirm the genoral fact, if it can bo doubted, of 
the natural, sentimental, and moral expressions of 
colours, analogous to that of musical sounds; and 
of their individnal expression, postical and pictural, 
wo purpose to treat in tho order of out previous 
developement, as a sequol to the present inquiry. 
"Td, By what mysterious power coloufs and 
sounds thus vibrate and reflect these affections, is 
beyond our present inquiry; tho fact boing esta. 
blished, wo may, by investigating its instances, con. 
firm our theory, or advance our practice; in which 
we already acknowledge the power of colours to 
soothe and delight by gradation of huo and shado, 
to excite and animate by thoir various contrasts and 

‘ harmonies, and to distract and repo) by infraction 
and discordance, 

275. It may be donbted, indood, whether the 
expression of colour is not naturally more efficiont 
than that of form or figure ; for though the latter 
has also its natural expression, it owos its chicf 
force to custom, association, and consent; whonce 
Iines andl forms have almost ongrossed the office 
of oxpression with tho painter, but, aided by colow, 
the expression of form becomes irresistible. 

276. Perhaps, however, colour and form have 
peculiarities of expression which ought to bo dis» 
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tinguished ; and if wo may venture an opinion 
thereon, the expression of form is more powerful 
in proclaiming the ardent passions, and that of 
colour in portraying the more delicate emotions of 
internal feeling and sentiment; the one is the 
expression of sculpture dependent on the external 
alone, the other an internal movement more indica. 
tive of the soul, compared with which the former is 
cold and inanimate. The first is the rhythmus of 
expression, and like those of poetry and music,, 
strikes’ every eye; the other is the sympathy of 
cortain natural chords which vibrate tor the eye 
gifted or cultivated to perceive and foel them, 
277. The colouring, therefore, which the artist 
infuses into, no loss than that with which he 
clothes and surrounds his figures, is by no means 
arbitrary or local, or merely a matter of conformity 
to tho natural object, or of sonsible satisfaction 
to the eyo; but hds also in its ultimate view a 
rational and moral roforonce, dependent on the 
subject and the sontiment intended to be conveyed ; 
and our common. habits of thinking and speaking 
coincide horein, whon we attribute moral and sen- 
sible qualities to colours, denominating thom faint 
or strong, truo or false, foul or fair, harmonious or 
“discordant, dead or lively, fresh, sedate, solemn, 
good and bad, modest and meretricious, gloomy and 
gay, &c. 

278. It is hence by tone and colour that the 
artist is able to excite and aid the ruling and sub- 
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ordinate sentiment of bis porformanco in the manor 
of the musician; and that, although ho copy nature 
in his colouring, ho will not do so servilely, but 
with taste, discriminalion, and reference to thoso 
ends. Thero is the édeal in colouring as woll as in 
forms, which belongs to tho porfection of bomuy 
and sentimont, which are chief objects of attain. 
ment to the painter, and that to which tho philo. 
sophie minds of the Grecks aspired, “Is not 
painting, Pharrbasuis, a representation of what we 
sec?” said Socrates; “ by tho holp of canvass and 
a few colours you can easily sot before us hills and 
caves, light and shado, straight and crooked, rough 
and plain, and bestow youth whore and when it bost 
pleaseth you ; and when you would give us perfect 
beauty (not boing ablo to find in any one porson 
what answoys your ¢dea) you copy from many what 
is beautiful in oach, in order to produce this por 
fect form.”* Jt is the samo in colouring, whoroin 
ideal beauty must bo inducod or gonoralised from 
tho individualitios of natwre, for thore is uo other 
source of fine idoas in art or seionce, = 

279. Many are the victims of tho orror of 
looking ont of naturo for art, in which oven tho 
romantic is nob fay xomoved from tho real, for, if 
it were, it would not intorest ns, and, to an ate* 
tentive observer, actual life is full of romaanco. Ilo 
who has rarely romoved from his home, and whoso 


* Xenoph. Mem, CX, 
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life may have been a course of domestic habits, 
may have vomayked that ho scldom or never enters 
the world around him without encountering an 
adventure; and often one of a very siovel and 
romantic character, well worth relating for its 
amusing or moral interest, and not without ro. 
forenco to a whole. But life is so full of thase 
adventures, and wo ave drawn and pressed so many 
ways, that they are suffered to escape, while the 
vilo unnatural caricatures and fictions of the novel 
and tho stage aro allowed to usurp their place in 
art, and to nauscate a better taste for the exquisite 
realities of lifo; and thus, and even worse, dra. 
matists copy tho drama, and painters, painting, 
whilo nature, even in colouring, is neglected for 
exaggeration and false display. 

280, It is in the natural employmont of his 
colours, therefore, that the artist properly attains 
the’ reputation of a colourist; and in this respect 
ho may, perhaps, take a hint from, as well as con. 
iribute something to, the poot, who hes not failed 
to ayail himeelf of the natural powers of colours 

‘on the imagination, in exciting, heightening, and 
oxtending ideas and sentiments, in the construetion 
of epithets, the decoration of figures natural and 
rhotorical, and in all the imagery and witchery of 
his art, We may honce remark that many of the 
most exquisite passagos of the poets axe indebtad 
principally to colours for their beauty and effect. 

281. The pootic axpression of colours must, of 
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course, be limited ‘to the signification of terms, 
which, in regard to colours, has been hitherto con- 
fined to their simple names and relations; poetry, 
therefore, falls far short of naturo and painting, 
in this respect: it is, nevertheless, open to all tho 
refinements of language and art, on which point 
much remains to be done by the poot, and horcin 
the painter may refund part of tho obligation ho 
owes to the bard— 


Blend the fair tints, and wake tho vocal string.” 


982, Poets, like painters havo been compara~ 
tively good or bad colourists ; and it is romarkablo 
that the poots of nature aro invariably tho Dost, 
while tho poots of art and imitation aro as indif- 
ferent colourists as those paintors and copyists are, 
who have studied colouring, without nature, in 
pictures only. Henco somo of tho carly pocts, who 
probably drow thoir images moro immediatly from 
nature, haye availed themselves moro, and moro 
truly, of tho powors of colours than later poots ; 
thus Spenser, and Shakspoaro in particular, aro 


painter-puots, and Lossing attributes tho qualifi- ° 


cation of a perfoct colourist-—‘ anothor Titian” 
to the poet Ariosto. It is different in tho schools 
of painting, in which colouring has been tho latost 
attamment of the art, but not without traces of 
natural colouring in its early oxamples. 

283, But, if the poet is indebted to colours for 
the decoration of his figures and descriptions, much 


> 
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moro so is the paintor, who owes more to the effect 
of light, shade, and colour, for expression and sen- 
timent, than to eithor of tho other branches of his 
practice ; yet the latitude and liconse of the poot, 
with rogard to the use and oxpression of colour, 
is even wider than that of the painter, and hardly 
bounded by the usage and variation of nature her. 
self, when it suits his sentiment to deviate in this 
respect ; henco, with the poct, the sea becomes 
“the black ocean, the green ocean, the purple 
main, the azure deep, the white wave,” &c.; the 
same of the sky, the land, the forest, and other 
natural objects, no less than with the fictions of 
his own imagination. 

284. In collating the poets for instances of this 
poetical colouring, none appears to our view to 
havo had more just, natural, and technical, con- 
coption of the beauties, relations, and powors, of 
colours, than our great dramatist, whose genius 
scems to have been almost universal. Sometimes 
he harmonisos with the primary colours, as thus :— 

« Thou shalt not lack 
The flower that’s like thy face, pale primrase, 
Nor the azured harebell, like thy veins.”—Cymbeline, . 
Somotimes he employs the secondaries, af in tho 
>order of Titania to the fairies to honour her 
love, so justly admired by Dryden for its poetical 
beauty :— 

« Peed him with apricots and dewberrics, 

With purple grapes, green figs, and mulberries ; 
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And pluck the wings from painted bulterflies, 

To fan the moon-beams from his sleeping cycs ; 

Nod to him, elves, and do him courtesies.” 
Midsummer Night's Dream. 


285. In both the above instances one of tho 
three colours is unexpressed, as it genorally is in 
natural objects, particularly in flowers, and even in 
their species; for oxample wo have roses of red, 
yellow, and compound colours only, for nature doos 
not-afford a blue rose, but in its placo roses of 
purple hue, and colours rotiring toward black ; the 
samo may be remarked of the hollyhoc and other 
flowers. Colours aro, nevertheless, sometimes given 
with pootic license to flowors and other objecis in 
picturos, which nature noyor dared to give, and 
though the colours may, in such case, be required 
in the picture, they are, when so given, an offence 
to truth that makes its impression on the mind of 
the spectator, The adherence to nature and irath, 
this best policy of honesty in all things, is one of 
Shakspeare’s irresistible charms, and bolongs 1o 
excellenco in every art. Low natural, ondor, ox- 
pressive, beautiful, and true, is this, his inquiry 
concerning a sign of sorrow :~- 

id “What's the matter, 
‘That this distemper'd messenger of wet, 


The mayy-coloured tris, vounds thine eyo ?” 
All's Well that Ends Well, 


286. That our bard discriminated nicoly in 
colours is apparent from the following :— 


POETIC ANALOGY OF COLOURS. 148 


“There was a pretiy redness in his ip ; 
A little siper and more lusty red 
Than that mived in his cheek ; ‘twas just the diff'ronce 
Betwixt the constand red and mingled damash.” 
As You Like It. 
And again :— 


“Tf you will sce a pageant truly play'd 
Between tha pale complexion of true love, 
And the red glow of scorn and proud disdain, 
Go hence a little.” 

287. With what truth and effect he avails him- 
‘solf of tho chromatic discord of green and yellow, 
which "he uses metaphorically for youth and jea- 
lousy, as though he theorised in colours, in the 
following beautifully expressive passage :— 

« She never told her love, 

But lot concealment, like a worm i’ the bud, 

Veed on her damash cheek; she ptned in thought ; 

And, with a greon and yellow melauchdly, 

She sat, like patience On a monuniwnt 

Smiling at grief.” Twelfth Night. 

Tho chromatic discord therein yesolves itself: in 
“ damasi,” which is a purplered, the perfeot con- 
trasb and equivalent of “ gveen and yellow.” 

288, Of this management of contrast im co, 
louring, Shakspearo is a great master; witness the 
plood of Duncan on the hand of Macbeth, con- 
.trasted and opposed to the colour of the ocean :— 

© Macheth.—Will all great Neptune's ocean wash this blood 
Clean from my hand ?—No; this my hand will rather 
Lhe multitudinous geas incarnadine 
Making the green one [ocean] red. 

“ Lady Macbeth — My hands are of your colover, but I shume 
To wear @ heart so white.” 
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289, Innumerabhe instances might bo adduced of | 
the correctness of our poct’s judgment and focling * 
in employing the peculiarly beautiful relations of 
ved and white when mingled or opposed; but the 
abovo and following may hore suflico :— 

1 have marked 
A, thousand blushing apparitions start 
Into her faco; a thousand innocent shames 


In angel whitenesg bear away those blushes.” 
Much Ado about Nothing, 


290. Not to multiply instancos, we refor the 
reader to our “ Chromatography,” in which wo 
have treated of the powors and oxpression of in- 
dividual colours throughout thor series, and illus. 
trated them by examples from other pocts; tho 
single authority of our great dramatist being more 
than sufficient to establish the fact of pootic co- 
louring, its genoral relations and expressive offect, 
in strict analogy with chromatic theory and tho 
painter’s practice, Shakspearo, indeed, oxercisos 
his skill and genius theroin with so mastorly a 
hand, as often to produce those chromatic effects 
by mere allusion, clothing immaterial things in 
imaginary colours :— 

“ Thus consclence does make cowards of ug all; 


Aud thus the native hue of resolution « 
Is sicklied o’er with he pale cast of thought.” —Hamlet, 
€ 


Not deeming it necossary to {ell us that the 
native hue of resolution” is of a hot and jlery red, 
nor that such colour is subdued by a cold grey 
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“cast of thought,” tho very means the painter 
would take to scumble down, or “ sickly o’er,” 
such “native hue,” In a word, Shakspeare in- 
variably evinces a refined feeling of our ayt, in 
adapting the relations of colours to his own; but 
in what focling or sentiment could he be wanting 
who drow all by tho hand of naturo from the 
fountain of truth |— 

« And he, the man whom Nature's self had made 

To mock herself, and truth to imitate 
With kindly countor under mimic shade,— 


Our pleasant Witry,—ah! is dead of late!” 
Svuncrr— Tears of the Muses. 


291. Milton and other of our poets abound 
with fino examples of expressive poetic colouring, 
but theirs have not always the truth and nature 
of Shakspearo’s. Byron evinces loss sympathy for 
gonuino chromatic expression, and his palette is 
principally sot with black and red, “and tints each 
swarthy check with sallower huc;” but in this 
thoro is something not less characteristic than are 
the purple and gold displayed by Homer. 

292, Upon the whole it may be concluded that 
tho sontimonts and affections of the mind, as raised 
and expressed by hues, shades, and colours, can 
nowhoro, except in nature, bo better studied than - 
in the examples given of thom by the poets. As 
to the cloments of passions and pathos, which is 
next in the course of inquiry, it belongs to another 
departmont of knowledge, that claims the attention 

u 
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of the philosopher. Our presont dosign has beon 
accomplished if wo have in any measure vindicated 
the classic sisterhood of tho gracoful arts by the 
analogies of nature and science, and justified to 
truth the recourse and allusions to their alliance 
which havo so constantly enriched literature, de- 
lighted taste, and liberalised tho undorstanding. 
Yet ought we not to pass wholly unnoticed the 
analogy whereby beauty, truth, and good, tho prime 
objects of intellect, coincide with the primarics of 
colour, figure, and sound; evory two assonting its 
third in harmonic unity, whence tho moral influ- 
ence of the arts of beauty: in fino, this harmonic 
principle pervades the universe, and ore tho mind 
can in any degree comprehend moral truth and 
beauty, it must be prepared for them by a corre- 
late amount of good. 

298. Having thus disposed of the gonoral ms- 
thetical relations of colours, it could sorvo little 
useful purposo to carry the inquiry into the chro. 
matic relations of othor sciences remote from usoful 
reference to tho artist, and unconnected with the 
philosophy of taste; thero romaing, thorofore, only 
to our dosign, what is called the philosophical, 
but is atrictly the physical, branch of our subjoct, 
. aad to this we proceed, , 
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PART JIL 


PHYSICAL CHROMATICS. 


CHAPTER XII 


CHEMICAL DOCTRINE OF LIGHT, SHADE, 
AND COLOURS, 


294. Having dismissed the msthetical analogy 
and chromatic relations and harmony of light, 
shade, and colours, we proceed finally to the 
physical doctrine and facts by which the pro- 
mises of our work are confirmed on a solid'founda- 
tion in nature and science. 

295. According to our chemical doctrine of 
light and colours, delivered under other relations, 
‘and our brief inquiry into their physical causes,* 
the ethereal matter, called electric, is light in a 


” «Outlines of Analogical Philosophy,” vol, Il, p. 42; 
“Chromatography,” chap. iv.; and Appendix to the first 
edition of this work. 
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latent state, and light ts the electric fluid, so called, 

in an active and sensible state; and as the latter 

has boon identified with tho othorcal mattor, or 

power, called magnetic, and both tho magnotic and 

electrical powers havo two clomontary correspond. 

ing states, which, in the former, aro called polar, 

so, agreeably to theso relations, is all dight to be 

regarded us polar, or polarisod; and it may hore- , 
after be rendered evident that this is a universal, 

and not a specific, attribute or property of light. 

296, Upon this foundation wo havo built’ our 
theory of the nature and rolations of light and 
colours; regarding light as having two states, the 
one sonsible, and tho othor latont, or as visual 
and. electrical, and not ag a simplo substance, but as 
an effect of the concurrence of a double clementary 
power (clectral and thamal), ono clement of which 
is the activo principlo of light, the other passive 
or reactive, and to bo regarded as the principle 
of shade or darknoss; tho first qpincident, if not 
identical, with the oxygen of tho chomists, tho 
othor with hydrogen ; for which appollations the 
, More appropriate names of Prorocrn and Scioaen 
may bo substituted with regard to Light. 

297. Accordingly, tho sunbeam, as it reaches 
the earth, is a compound of theso clemonts of light 
and shade; and sunlight may bo analysed, by pris. 
matic refraction and chemical election, into pho- 
togenio, oxidising, or whitening rays, and scio- 
genic, hydrogenising, or blackening rays, and, at 
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the samo timo, into others that are variously com- 
posed of those cloments and variously colowred ; 
which, again, being synthosised by a lens, become 
reunited, or focal, 

298. Light is, therefore, the effect of the con- 
currence or conjugation of two othereal, electrical, 
clemontary substances, or powers ;* the one an 
agont, of which the sun appears to be the source or 
fountain, the other a reagent, analogous to shade, 
existing throughout planetary or atmospheric space, 
and tltence called sky, from the Greek Xx. 
Hence tho sun’s light is a species of ovidation 
or combustion, a sort of flame attonded by sensible 
or latont hoat as an effect; and all light is to 
be regarded. as similarly constituted, and produced 
by tho active uniting of an orygentc or photogenic 
principle, or oloment, with an hydrogenie or seto- 
genie clemont, ‘ 

299. Light has, novertheless, been regarded, 
both by commoh and philosophic observers, as a 
simple substanco or offect, having merely intension 
and remission, and not as containing in itself an- 
{agonist eloments or principles, : 


* The received doatrine of plus and minus in electricity is 
gntirely at variance with the true elements of general physica, 
and must give way to the improvements of experience and 
a reformed theory, to which it opposes an obstacle; for how- 
ever essential simplicity may be to easy comprehension in 
sciones, it loses its characteristic when particular simplicity is 
opposed to that which is more general or universal, into which 
it introdyces complexity. 
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300. ‘Newton was the first who taught to 
yegard the sunboam as a compound of rays of 
various colours and powers; but slill he regarded it 
simply as light, and its heat as accidontal; for, al. 
though colours cannot bo indepondont of light, yet 
are heat and light entirdly distinct. Subsequent 
investigations have shown that his analysis was 
chemically defoctive; ho errod, algo, in regarding 
light as composed of colours,,as ho did also in othor 
respects important to art, on account of tho great 
authority of his name.* . 

801, Herschel has investigated the calorific 
rays, or heat, of the sunboam; but this is rather 
to be regarded, in accordance with Newton, as 
accidental, or as an effect of anothor sonso, 
than as a constituont principle of light, for hoat 
is not essential to light, nor light to hoat or 
caloric. ‘ 

802, Scheelo and othors have domonstrated tho 
oxistonco of rays of an invisiblo kind, accompanying 
the colours of the sunbeam in tho prismatic spectrum, 
which havo boon variously donominated deowtdising, 
chemical, phlogistic, and hydrogenising rays, and 
prove tho existenco of a tonebrous, sologenic, or 
dark principle, by which light is modified.t 
* 808, Thus wo have elemonts and demonstrable 


* See chap, xili,, exp. i, il, and especially oxp, slit. 
+ “Crell’¢ Journal,” vol. ili, p. 202; and “ Schecle's Easays,” 
p. 206, 
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principles in placo of hypothesis, upon which 
to oxplain tho various phenomena of light and 
colours. Accordingly, we may regard the transient 
colours of refiacted light, and also light ttself, 
as Owvides of Hydrogen, or Porous of Sciocrn, 
producod as species of combustion or flame, at 
tonded by hoat or caloric, as remarked in the sun- 
boam, prismatic spectrum, &c. 

804, Thus, also, are the inherent colours of 
solids and liquids to be regarded under the same 
analogy as oxides of hydrogen; ox, which is the 
samo thing, as of oxygen united with a phlogistio 
or inflammablo clement: and thus the physical 
causo of all colours is to be explained upon the 
same clomentary principle and reasoning. 

805. Tarther, all substances, whether solid, 
liquid, or clastic, aro attractive or repulsive of 
oxygon and hydrogen, of ono or both, or they are 
neutral ox indifferont; and all visiblé substances 
are colourod; whence tho affinities of light deter. 
mino it cither to be wholly or partially roflected, 
transmitted, or refracted, or to enter into chemical 
combination with matorial substances and become 
absorbed. 

806, From these properties and this constitution 
“of light, through a wide experimental induction, we 
deduco the following propositions :— 

J. That light is electrical, and consists of two 
elements which are concurrent and polar ; the one 
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elemonts of light aro equal and complomontary 
powers, which powers, in regard to vision, wo have 
denominated photogen and sciogen, but, in a 
chemical respect, oxygen and hydrogen, and, as 
electric, magnetic or polar, positive and negative. 

807. Such, bricfly, we iake to bo tho che. 
mical constitution and physical causes of light 
and colours, upon which their chromatic relations 
and visual offects depend ; and it will accordingly 
be found, by reference to the first part of this work, 
wherein these relations are fully developed, that the 
present physi¢al thoory of light and colours, do» 
duced from their chemical elements, is ontirely 
coincident with their chromatic laws and relations ; 
in fine, in whatever viow we investigate tho sub- 
ject, it presents the same simple, identical, and 
infinite system. 

808. Hence our physical doctrino of light and 
colours is illustrated and supported by many ad. 
ditional facts, observations, and oxporiments of 
natural philosophors; among which may bo noted 
tho innumerable: dark bands, or lines, mixed with 
the light of tho solar spectrum, and abounding 
tnost at its cold oxtremo, discovered by Traunhofor, 
which indicate the two primo elemonts of Hight 
photogen and sciogon. 

809, Again: In the owygenation, or oxidise- 
ment of metals, which have been not inaptly re- 
garded by Davy as compounds of hydrogen, and 
also in other inflammables, the inferior dogreos of 
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oxidisemont produce Black, Blue, Green, &e., but 
the highor degreos afford Red, Yellow, White, 
&c. ; not uniformly, indeod, but genorally, accord. 
ing to the unknown constitution and circumstances 
of the bases of these inflammables thomselvos, 

810, So, also, in tho colours of flamo arising 
from hydvogen gas, and other inflammable ‘sub- 
stances burning in air or oxygen, we may observe 
at tho baso of the flamo, in which the hydrogen 
abounds, colours tonding to Blue ; and toward the 
apex of tho flame, where it is more oxygenated, 
its colours tond to Yellow; between which two 
colours lio the hues.of Red. 

811. Tho common chomiéal agents act with 
rogard to inherent colours in a manner precisely 
correspondent to the present chemistry of-light, in 
which MWiite, Yellow, and Red accompany the 
photogento or oxygenic clemont, and Blue, Purple, 
and Black go with the sciogenic or hydrogenic 
clomont ; and the former colours neutralise, con. 
trast, and compensate tho latter, and-vice versd, os 
wo havo seon. ® : 

$12, Accordingly, Rod, Yellow, and White, aro 
affoctod by- oxygenous and acid chemicals; and 
Bluo, Purplo, and Black, by hydrogenous com. 

> bustibles and alkaline substances and agents, These 
algo are similar antagonists; whence, again, Acids 
convert the vegetal greens and blues into reds and 
yellows, and Alkalis chango vegetal reds to purples 
and blues. 
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818, But as colours, according to an ancient 
theory, avo shades of light, as wo hold them to be 
Sciodes of Photogen, or chemically ovides of 
hydrogen, and as metals are rogardod by Davy as 
hydrogonous; so, by tho union of oxygen with 
metals, are produced oxides of ovory possible variety 
of inherent colours, corresponding with .tho- tran. 
siont colours of light and the whole chromatic 
scalo, in strict rolation and analogy also to the 
chomistry of light; tho metallic oxides affording 
the light or photogenic order of colours in propor- 
tion to their oxidisoment, and also the dark or 
sciogenie order, according to tho dogrecs of their 
hydrogenisation or curBonisation, until it terminato 
in Black, or absolute reduction to the motallic state, 
or perfect hydrogonisation, according to the sugges. 
tion of Davy. 

814, Again, in the goneral and moro pormanent, 
changos which pigmonts and natural colours u- 
dergo, oaygen bleaches or lightens thom, and 
hydrogen deepens or darkens them; while light 
and air, containigg both olements, offect both those 
kinds of chango variously, according to aflinities 
alroady spokon of; and tho colours of all organic 
hodios, evon to the plumago of birds and insects, 
depend on the same elements, and wo have found 
them subject to the samo chomical changes and 
affinities uniformly, 7 

315. Upon this analysis of light doponds the 
true explanation of rofraction, by transparent and 


. 
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inflammable bodios, whereby the sunbeam is de- 
composed chemically and electrically, photogen and 
sctogen dovoloped, and colours clicited from their 
various combinations, as above shewn, and here. 
aftor demonstrated according to optical laws ; to- 
gether with the powors by which coloured bodies 
variously absorb and fix the photogenic and scio- 
gonic clements of light, 

816. The natural philosophers having re- 
garded darkness as the negation of light only, has 
occasioned the setogenic clement which is in. 
horent in light to be overlooked; but no mere 
negation can produce the positive effects of dark- 
ness, such as the chemical changes which tako 
place on pictures, and in oils, resins, and colours 
subjected to darknoss, producing various hues of 
brownness and blackness, 

817, Anciont philosophors, it is true, explained 
tho production of colours by a mechanical hy- 
pothesis of the union of light and darkness; but 
this, although true in a chemical respect, is me- 
chanically false,—the méchanical mixturo of light 
and dark affording only neutral shades, whilst 
their yarious chemical combinations produce -hues 
and colours, the first being a sensible mixturo, 
‘the latter a latent composition. In the former 
respect, therefore, modern philosophers are justi- 
fied in rojécting this doctrine in its ancient ac- 
coptation. 

818. As light is a chemical substance, electti- 
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cally constituted, and polar, haying a positive and 
negative clement, whatever’ action throws noutral 
light into an clectrical stato, or polarity, separates 
its elements, totally or partially; in the Jattor 
caso affording colours, and in the former develop. 
ing photogen and setogen, or light and shade, 

319, Now in passing through variously refract- 
ing modia,—such as prisms, lonses, and lensic 
prisms, and thin bodies of varying densitias, &c., 
such as air, glass, and various crystals,—light is 
decomposed and variously reduced toward. its latent, 
elementary, electrical, or polar states, by tho sepa- 
ration of its photogenic and sctogenic or polar 
elements, during which colours are evolyod accord. 
ing to the various degrees of the decomposition ; 
Blue passing to the one pole or extreme, and con- 
taining most of the sciogenic element, and Yellow, 
followed by Red, proceeding to the other polo, and 
retaining most of the photogenic powor. 

820. And this polarising offect of prisma and 
lenses is the more powerful in proportion to the 
greater inflammability and donsity of thot refract- 
ing substances; for such abound with tho hydro. 
genic or sciogonic olement which clocts, or attracts, 
from light its oxygenic or photogenic eloment with 
predominant affinity. ; 

821. It is according to the same law that, when 
light is repeatedly reflected diagonally, from various 
surfacos, through angular or prismatic spaces, it 
becomes polarised, and specular or catoptric 
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colow’s ave produced.* Thus whatover disturbs 
tho balance of the elementary or polar principlos 
of light, denoted by the terms photogen and sciogen, 
produces or evolves colours. 

822, This chomistry of light is admirably illus. 
trated by, at the same time that it accounts for, the 
effects of the beautiful novelty of photogenic paint 
ing, 80 ingeniously accomplished by M. Daguerre, 
Talbot, and others, wherein sunlight reflected from 
an object cast by a lens upon paper prepared with 
chloride of silver, forms an image thereof, in which 
‘the parts upon which no light falls will remain 
white ; the portions, on the other hand, strongly 
illuminated, will become completely black ; the 
demitints will be represented by greys, more or , 
less dark,”t 

328, According to the same chemistry we may 
account for the variety of colours so. beautifully 
displayed in vegotal and animal nature, and princi 
pally in flowers, which acquire their colours as they 
expand, and undergo all the rolative changes of 
hue and tint in thoir progress and decay, which the 
immediate combination of these chemical agents 
may be made to produce in the laboratory of the 
chemist. 

824, Upon tho same principle may be easily 
explained the production or evolution of the ¢rans- 


e 
* Sea Chap, XV. 
+ Dr. Meme’s Daguerre’s “LHistory of Photogonio Draw- 
ing,” &e. p. 10, 
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dent colors of rofvacted light, &e. Thus photogen 
or oxygen, aud sciogen or hydrogen, having diflor. 
ont affinities or activitios in tho Inminous com. 
pound light, are unoqually affected or rosisted in 
passing through transparent bodies according to 
tho various constitulion of such bodies ; and, conse- 
quently, thoy are unequally refracted,—the oxygon- 
ous, or more activo photogenic olomont, boing Joss 
so than the hydrogenous or sciogonic; tho ro- 
fraction of hydrogon being about six and a half 
times moro than that of oxygen whon thoy aro of 
equal donsitics ; and being thus variously disporsed 
and compounded in their passage through prisms, 
lonses, &c., they produce or ovolve tho variety of 
colours. In like mannor may the’ olectrical and 
magnotic phenomena. of the atmosphoric regions ox- 
hibiting colours, as in tho aurora boredlis and 
australis, &, be explained by the. samo chomie 
theory. . 

825. Nowlon had romarked that inflammablo 
or hydrogenous substances rofract light more pow= 
orfully than othor substancos, and that tho diamond 
did so most of all; wheneo he framed the admira- 
ble conjecture, sinco proved, that tho diamond itsolf 
is inflammable, Dy a like analogy wo may infor 
that, as non-inflammable substances rofract light. 
but weakly and with faint colours, it is probable tho 
oxygenous clomont predominates therein, or that 
they are ,oxides, which accords with tho brilliant 
discoveries of Davy; aud as various substancos 
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have not only various powers of refracting or bond. 
ing the course of tho elemonts of compound light, 
and thorefore various: powers of separating or dlis- 
pensing colours therefrom, the chemistry of light 
and colours here advanced affords the most satis- 
factory thoory of visual and chromatic phenomena 
as effects of the photogenic and sciogentc cloments 
of light, which are idontical with the oxygen and 
hydrogen of palpable chemistry. Whence we have 
ventured an explanation of the chief cause of dura. 
bility and fugacity of colours and pigments upon 
these principles in another place.* 

826. Thus colours are shades of light, and our 
theory reinstates, in a corrected sonso, tho ancient 
doctrine of light and colours, which has been for a 
time superseded by tho beautiful, ingenious, and 
plausible system of .Newton, which could be no 
more domonstrated -mathematically than a geomo. 
trical theorom could be substantiated chemically or 
physically, neithor of them belonging to tho cato. 
gory of the other, nor being connected by legiti- 
mate analogy. Nor doos it dorogato from the just 
yeputation of the princo of mathematicians and 
sovereign of astronomers, that he may not haye 
beon either a physician or a philosophor in the 
genuine sense of theso appellations. 

327, Again, Viston and its various phenomena, 


* « Chromatography,” p, 96, 
M 
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physically regarded, aro to be oxplained according to 
the samo chomical thoory, for neture is, throughout, 
clomontarily simplo and uniform. Accordingly, if 
tha oye, by the agoney of tho rolina and optic norve, 
have equal affinities for the pnorocuNtc and sc10« 
aunta elements of light, it will at onco discorn 
their intensity or powor in Light and. shade, and 
also thoir various subordination in colours. 

$28. To conccive this oporation of vision cloarly, 
wa havo only to rogard the sonsiblo or norvous 
power of the visual organ as a seorotion ef these 
clemonts of light accumulated, as it wore, clectric- 
ally by a machine, in a latont stato, ready to ro. 
combine sensibly with their antagonist principles 
in. oxtornal light, whon reflected from oxtornal 
objects, undor the various appoarancos of light, 
shade, and colour, whoroby.this organ bocomog 
variously affected and oxhaustod; and we woll 
romomber having onco, in tho full strength of the 
oxgan, go ontirely oxhausted ils power by long. 
continued exertion in writing on while papor, 
that suddon blindness and darkness ‘ensued, and 
although, after closing the oyos for a short timo, 
vision roturnod, with ronowod secration, wo havo 
sinco avoided such extreme oxortion. 

829. This may sorve to account for the incapa+ 
bility of vision whon tho oyes aro suddonly removed 
from darkness to light, or from light to darkness ; 
whilo defective secretions of tho organs may ox- 
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plain the various defects and disorders of vision 
with rogard to colours, and the use and abuse of 
coloured spectacles, and other romedics theroof. 

330. This theory of vision, deduced from our 
chemistry of light, resolves porfoctly also tho euti- 
ous phenomena of ocunanr srucrra, in whicly tho 
eyo discorns those adventitious or accidental co- 
lours (variously intorpreted by different writers, 
and first especially treated of by Dr. Jurin *) which 
have no apparont cause out of the organ itself; for 
the balanced affinity of tho eye for the two cloments 
of light and colours is, of course, destroyed by tho 
action of any colour in which either of those elo. 
ments predominates, such predominating clement 
neutralising or exhausting its own proportion of the 
opposite or antagonist clement in the organ, while 
the othor elomont remains free, or accumulates 
therein during the act of intont vision; and, there. 
foro, the organ decomposes, by a due election, the 
light of objects to which it wanders, and affects 
thom with an opposite colour, till tho balance of 
clemonts in the organ bocomes restored. 

881. Accordingly, the spectrum or adyentitious 
colour occasioned by any coloured. object, attentively 
viowed, is always of tho opposite hue, or that com- 
‘pensatory contrast or harmonic colour which re- 


° 

* Tn an assay “On Distinct and Indistinct Viston,” with 
plates, appended to Smith’s “ Optics,” although similar effects 
had beon noticed by Boyle, Kircher, and Aristotle. 
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stores tho equilibrium or noutralily of light and 
vision, of the laws of which, and their fundamental 
application to chromatic harmony, wo hayo ,amply 
treated in our third chapter, and throughout this 
work. 

$32. A singlo caso of theso woll-known oxpori- 
monts may suffice for illustration hore :—-thus, if'a 
largo red wafer bo laid on a shoot of white paper in 
the full light of a window, and actively viewed with 
undeviating cyos during a fow seconds, and the 
wafer be thon removed, a gree spockrum of 
the size and shape of the wafer will occupy its 
place on the paper, or may be scon in any other 
part of the paper to which tho cyes may be directod. 
And if any other coloured wafor be substituted for 
the red, by an invariable law of naturo, tho colour of 
its spectrum will bo of its opposite hue or contrast, 
ag exprossed on our scalo of chromatic equivalonts. 

888, This effect of any colour intently viewed, 
in producing ils opposite or compensatory colour as 
an ocular spoctrum; tho offect of any two colours 
of the prismatic spectrum, whon cast syprrately and 
simultancously into tho two oyos, in producing a 
compound sonsation and single colour in tho ob. 
server ;* the offects of colours contiguously con- 
tyasted in balancing or subduing each other by « 
similar affinity; tho liko offocts of transparent co- 
lous in glazing or mixturo in painting; tho har- 


* Exporimont XIV, following. 
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monising influences of colours, and the wholo 
machinery of equivalence in all its forms, as dis- 
played throughout this work,—are all explicable 
upon the olectrical end polar affinities of these ole 
mentary principles of light and vision, 

334. That the visual organs do sacrote these 
cloments of light, and hold them in a latont stato 
ready for the acts of vision, according to their affini. 
ties with the elements of external light from ont. 
ward objects, is evinced by many phenomena; such, 
for iristance, are the light and dark circles which 
appear when tho side of the closed eye is pressed, 
the spark elicited in the operation of couching upon 
puncturing the retina, and the powerful action of 
light upon tho eye, which may have been long so- 
cluded from it, 

835. Wo may thus account oasily for that tem. 
porary blindness which succeeds gazing on the sun 
or any poworful light, as an offoct‘of sudden ox- 
haustion of the matter of vision, Thus, also, that 
kind of nyctalophia which occurs in tropical cli- 
mates, which comes on at the close of the day, and 
goos off as it advances, appears to arise from de. 
fective secretion or excessive exhaustion, being at. 
tributed to discased digestion, or the power of the 
‘sun's light, and cured or relieved by seclusion from 
light during day; while that kind of nyctalophia 
called moou-cyed, which is common to the Bushmen 
of Southern Africa, who sleep out the day, and are 
blind when the sun shines, but, like feline animals, 
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soo woll in sooming darknoss, may woll bo supposod 
to miso from redundant seeretion or defective ox- 
erotion of these principlos of light and vision. 

836. Wo may oxplain thereby, also, moro to 
our presont purpose, why tho brilliancy of colours 
declincs upon long viewing thom, ospecially in a 
strong light, owing to the exhaustion in the organ 
of ona of the elements, inducing,an antagonist ac- 
tion or spectrum, and also why tho oye raccives 
satisfaction in evory case of harmonic combination 
of colours. ‘ 

887. The cye ilsolf, the organ of vision, pre- 
sonts in its mechanical structure somo remarkable 
coincidences with tho presont physical doctrino ; 
thus, it has threo visible parts, tho pupil, béacle 
and transparent, tho sclerotis, white and opuyue, 
and between thom the iris, semdtransparent and of 
all colours ; and they form threo concontric circles 
on the face of the oyo, and possess tho three pow- 
ors of ransmitling, refracting, and reflecting light, 
In its intornal structure, 100, thoro is a mumorical 
conformity of tho threo humours, aquoous, vitreous, 
and crystallino, as thero is also in its threo counts, 
the cornea, choroides, and, tunica ruichi, &e. 

$38, Although modern opticians have taken no 
account of the agency of tho oyo in tho phonomena 
of light, shado, and colours, and havo regarded. them 
solely as external offects of light, it is porfoctly con- 
sistont with tho present theory that there are two 
modes of obtaining colours by tho refraction of 
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prisms, &¢, by one of which tho eyo converts the 
light and shade of its objects into colours visible to 
itsolf only; the other, by which oxternal light is 
itself distributed by a prism in colours on a screon, 
visible also to the eyes of others. The first of such 
colours, thorofore, bolorig to the agency of the eye 
and sensorium alono, while the latter is external, 
and belongs to the agency of light, of which suf. 
ficiont ovidence will be adduced in the following 
chapter. 

339 A knowledge of these elementary powers 
and. effects of light, colours, and. vision, is oqually 
interesting and ossential to the artist, the phy. 
sician, and the optician; in fino, thé physiologist 
may thonco tako a hint toward a physical interprot- 
ation of all sensation in tho nervous system, of its 
double office, and of the union of all sensible im- 
prossions in the sorsorium or brain, as a link of 
identity or connexion between the physical and 
metaphysical world, 

840. To conclude, we know not whether this 
altompt to interpret the physical causos of colours, 
light, and vision, chemically, may satisfy other 
minds, but of these wo are entirely assured, that the 
first clomonts of things are powers, and not parti- 
«cles, that the modern corpuscular and tundulatory 
doctrines, with all the mathematical and. mechanical 
oxplanations hitherto omployed, are totally incom- 
petont to the solution of these phenomena, and that 
all the hypothesos thoy have afforded, like those 
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which thoy superseded, must ultimaoly fail at 
tho foundation, howover ingoniously supporlod, 
incapable oven of answering tho inquiry of tho 
poct :-— 
“ Why docs one climate and one soil onduo 
The blushing poppy with an orange hue, 
Yet leave the dily pale und tinge the violet blue 2" 
. M, Paro. 

841, One of the bost and most ancient of theso hy- 
pothesos was that of Empedoclos, the Pythagorean, 
from which school havo emanated some of the most 

' yofinod and important modorn systoms, In the 
“ Themtetus” of Plato, Socrates is introduced spoak- 
ing thus :—*Lot us follow what wo just now snid, 
establishing nothing as essential one thing, and 
thus black and white, and any other colowr, will 
appear to us to be generated from the darting forth 
of the eyes to a conyoniont lation. And overy 
thing which we denominato « colour will noithor bo 
that which darts forth, nor that which is durted 
forth, but something between these.” 

And in anothor placo Socratos is mado to dofina 
colour as “the flowing of” from figures [objects], 
commensiarate with the sight, aud by that sense 
perceived.” —Sydenham’s “ Mono of Plato,” p. 49. 

842, Plato, as wo loarn from his life by Olym. 
piodorus, was “conversant with the painters, from 
whom he learnt the mixture of colours,” ‘tis docivino 
concorning which is dolivored in the Z¥maus, bul. 
that he was not acquainted with their truo nature 
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and relations is evident from tho following con. 
cluding romarks upon their mixture or composi- 
tion: But if any one undertake tho investiga. 
tion of those for the sake of tho things themselves, 
such a one must be ignorant of tho difference be- 
tweon a divine and human nature; since a God is 
indecd sufficient for the purpose of mingling many 
things into one, and of again rosolving the one into 
many, as being at the same time both knowing and 
able; but there is no man at present who is able to 
accomplish either of those undertakings, nor will 
thero ever be one in any future circulation of 
time.” Timaus,” p. 543, 

843, It is apparent therefore how abstruse 
Plato rogardod the systematic union and rolations 
of colours; but as to the Pythagorean doctrine 
above, it wanted nothing but a just application of 
tho discoveries in modern chemistry and physics to 
render it as consistent and intolligible as the mag- 
nificent solar system of tho same philosophy has 
beon by Copernicus-and Newton. 

844. Malebranche, also, in a short “ Treatise 
on Light and Colours,” which he first presonted to 
the world in the English vorsion of his colebrated 
* Research aftor Truth,” in 1700, not long provi- 
ous to the first edition of Newton’s “ Optics,” pro- 
pounded a difficulty conceming colours which ho 
was wnable*to solve upon atomic or Cartesian prin- 


_ ciples, and regarded, like Plato, as insurmountable, 


Nox are we aware that any subsequent philosophor 
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has cither noliced or encountered it, and therefore 
it remains for solution. 

845, His question is, “ ZZow ten thousand rays 
of diferent colours, which cut one another in one 
physical or sensible point, transmit through the 
same point all their different wnpulsions to the 
eye?” THe adds afterwards, “* Which appears to 
me so great a difficulty as that none but the érua 
system of the world can entirely dissipate and ren 
solve ;” and he thus illustrates his problom: “ Lot 
A, P, E, M, be a chamber painted with a groat 
variety of colours, as opposite as may be; that is, 
lot thoro bo Whito at A, next to Black at 2, Bluo 
at b, next to Red at 7, Yellow at i, noxt to Purple 





at 0% From all thoso points, A, 2, b, 9,2, 0, let 
Tinos be drawn, all cutting in one common point O, 
and let an eyo be placed boyond it, as in Ki, ¢, d, f 
8, hs all thoso diffrent colours will bo seon through: 
the same point of intersection O. And sinco this 
figure represonis only:one row of colottrs, whereas 
we must imagine as many as thoro aro visthle points 
in’ sphore, the point of intorsection O must. roccive 
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and transmit an infinite number of different im- 
pressions without destroying one another.” 

346. The wonder of this curious problem, and 
the chief difficulty of its solution, scoms to us to lie 
in the assuming that light and ‘colours consist of 
rays and atoms, or revolving globule ; nov docs it 
relieve, but only more ontangle the question, to at- 
tribute vibrations and undulations to such rays and 
atoms, according to more rocent hypothoses, for all 
these are mathematical fictions assumed for illus. 
tration, and utterly without physical or logical 
proof, while they are certainly incapable of qualify- 
ing various coloured lights for simultancous unin- 
torrupted transmission through tho same point, 

347. By sotting asido these inadmissible condi- 
tions, and granting, as we must, that tho eye is not 
merely passive, but concurrent in its own office of 
vision, as wa have ondeavoured to shew, the diffi. 
culty of concoiving tho power of vision extended to 
any variety of colours through the same point or 
space without interforence or confusion, according 
to the fact, will bo overcome. 

848. In such case, the various proportions of 
the principles of light which afford colours, being 
supplied by the object at v, 7, 7, 4, , thore will bo 
ag various a concurrenco of tho oyo, producing 
coloured vision at h, g, fi d,c. How the conscious. 
ness of the*mind becomes affected, is a question for 
another science, 


CHAPTER XIII. 
OPTICAL CUROMATICS, 
THE CIHROMASCOPE. 


349. ‘There ave throo species of optical offocts 
of colours; that of the refraction of prisms 
and lensos,—that of the d¢ransmission of light 
through transparont media,-—and that of the 
reflection of specula, &e. 

850. We have accordingly adapted several in. 
struments, in theso respects, to a varioty of expori- 
ments illustrative of the preceding and. gonoral 
doctrine and philosophy of light and colours, the 
chiof of which instrumonis aro tho chromascope, 
adapted to the achromatism and chromatism, or 
synthosis and analysis of light by rofraction, — the 
metrochrome, designed for the commixture and 
commensuration of colours by transmitted light,— 
and tho eatoptron, suited to confirm the principles 
and relations doyelopod and demonstratod by means 
of the former instrumonts from eoffocts of reflected 
light and colours, 
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. 851. Wo proceed, therefore, in the noxt place, 
to the doscription and uses of thoso instruments, 
and first of the crmomascorr, for the understand. 
ing of which some previous description of the forms 
of which optical glasses are susceptible will bo 
necessary. 

852, Of optical glasses, prismatic, lensic, and 
specular, there are three determining original forms, 
coincident with the three primary plastic forms or 
figures of geometry :—1, the plane, 2, the spheric, 
and 8,.the angular ; ie. in sections thus : 


lL 2 3 
\ 
And these simply conjoincd or compounded afford 
all the other forms of lenses ; whenco follow, 1, the 
plano-plane ; 2, the plano-convex ; 3, tho plano- 
concave ; 4, the convexo-conver; 5, the concavo- 
concave; 6, tho concavo-convex, or meniscus. Thesd 
aro corimon forms, fo which may be added the 


prismic, which partake of all thoso forms, as in- 
stanced in the following sections, '7, 8, 9, &e. 


L a, 8, 4 ba o % 8. o 
: VD) Ns ia 
Plana, oe Curve. Angular, 


And. these forms are farthor capable of that in. 
finite variation of composition and gradation wltich 
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torminates their genora in tho cube, totrahedron, 
sphero, &c. 

358, Of such glasses, the angular aro of chiof 
importanco in chromatic optics, and thoy ara sus- 
coptible of all tho varicty of forms of lonsos and 
speeula ; Linear, as in tho common prism, 2, lenste, 
as in the lonsic prism, and 8, anmuur ; and may 
accordingly bo plane, convex, concayo, or composite, 
infinitely, in tho manner of, and in composition 
with, lensos and specula, &c. 

864, It is apparent, also, that,—as lonsos, .bithor. 
to formed upon the curve, may be combinod with tho 
prism, as in the lensic prism, moro particularly to 
be doscribed, and as they may also bo combined 
with cylindrical form in a similar varioly, — 
the forms of optical glasses comprehend all tho 
variety of secondary figures, prismatic conical, and. 
cylindrical, and their compounds, 

855. And thugs much we havo preliminatod con- 
corning tho forms and figures of which optical 
glasses avo suscoptible, for tho better undorstund. 
ing of tho naiwro and variety of the Luwsic rrisM, 
which ig now in optics, and of tho effects of the ohro- 
maséope, which instrumont is dopondont thoroon, 
To the learned optician it is unnocossary to mention 
that tho third clementary form of lonses haa boon - 
totally unknown or unnoticed, god unomployod, from 
the carliest times of tho scionco; which cireumstanco 
has probably occurred from inadyortonce to tho truo 
gebmetrical elements of figures. 
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356, The common triangular glass prism has 
heen consecrated to science by the genius of 
Nowton, ag the instrumont which, whilo it exhibits 
the boautics and wonders of light and colours, un- 
folds also the mystory of their union and separa- 
tions * it has accordingly held a principal placo 
among tho instruments of tho natural philosophor, 
unvaried and unimproved to this day. 

857, It is geometrically evident, notwithstand. 
ing, that aa the figure of the common prism is gone- 
rated. by the rectilinear motion of a triangle, so it is 
capable of infinite variation, according to figures 
gonorated by a circular, angular, or compound mo- 
tion of a triangle. Accordingly, by the motion of 


* Nothing ig either above or bencath tha attention of the 
true philosopher. ‘Che mind of Newton was too great to de- 
spise even the toys of children ; soap-bebbles blown from a. to- 
bacco-pips, and the triangulas prism, long beforo known os a 
toy under the appellation of Fool's Paradise, became in his 
hand simple, yet mighty instruments of science. The splendour 
of the colours afforded by the prism had, indeed, at all times at- 
tracted the attontion of philosophors, and’ had been especially 
under the obsorvation of Newton's immediate predecessors, 
Digby had agcurately described them in 1644, in his troatisa 
on bodies, and theorised thereon, on Aristotelian principles, 
with nice discrimination, founded on the curious experiments 
of » Mr, Hall of Worcostershire, who had written a work on 
luminavg colours, of which we have not been able te find any 
gther trace; although, coincident herewith, some announcement 
of a publicatiop on the same subject, by a Mr, Lall of the same 
county, lately appeared, but whether this latter had any con- 


nexion with the former we are unnble to toll, 
e 
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a triangle A BC, fig. 1, pl. 1x, round ono of its 
sides A B, as an axis, is formod, as it wor, a cir. 
cular prism, which, from its uniting tho propertics 
and figuros of a lons with those of a prism, may bo 
called a Lunstc Prism, or double convex Pris- 
matic Luns A BC D, and fig. 4, ABIK. 
Again, —by a like circular motion of a triangle 
EEG, fig, 2, upon tho angle I, which cor. 
responds to the anglo of refraction in a common 
prism, will bo genorated a similar doublo concave 
lensic prism, opposed to the above, E I GHI, and 
fig. 4, U KIT. 

858. The figures above montioned aro sufficient 
for tho prosent purpose, yot it is ovidont that thoy 
are oxtromes, botweon which lio an indofinite series 
of intermediate figures, and that there are innu- 
merablo others, both conical and annular, genora- 
ble upon the boundless varioty of figuro and motion. 
Tt is obvious also that prismatic specula may be 
constructed upon tho samo principle, which will 
afford by rofloxion optical effects analogous to those 
of thoso lonsic prisms by rofraction, We thus pro- 
duco now secondary optical powers, tho primary 
species of which are tho Jens, tho speculum, and tho 
prism, adapted to tho threo goneral habits of light 
by which it is transmitted, reflected, or refiacted ;° 
whence arise tho various powers of artificial Vision, 
and the wonderful offects of all optical ‘Instruments, 

359. To facilitate tho use of theso lensic prisms, 
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in a variety of experiments, the Curomascorr has 
been constructed, of which the following is a bricl 
description, 

A, fig. 3, pl. 1x., represents tho brass tubo of 
the chromascope, noarly two inchos in diameter, 
and about five inches long ; at onc ond of which is 
fixed, by a screw-collar, the plano-convox, or othor 
lensic prism B; and at the othor end is a small 
sliding tube, about two inches long and half an inch 
in diamotor, for holding an oyc-glass of sevon-inch 
focus, a occasionally small Jonsic prisms; and, as 
a guide for the oye to tho centre of the principal 
tube, it is fitted with a scrow-cap having a small 
perforation at C. 

The whole is hold by, and slides in, the short 
tube, or collar D, connected with a supporting tri. 
pod, having a universal joint, by which tho chro- 
mascopo may be turned from tho horizontal posi. 
tion to tho vertical, dotted at E, or otherwise cle- 
vated at any anglo, or in any dircetion, for viowing 
abjecis, G, on a table, or on a portable scrcon or 
tablot I’, &e. . 

860. This description of one form of the chro- 
mascope -will be sufliciont fora clear comprehen- 
sion of the following experimonis. 


ExrLuimgnt f. 


Tn tho contre of a while card, six inches square 
at least, form a black spot th of an inch m 
N 


‘ 
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diamotor, Place the eard upon the table G, fig. 8, 
pl. rx, in sunshine, or a cloar light near a wine 
dow, and so adjust the chromascope ovor it, ina 
vortical position, that tho spot may bo close to, and 
concoutrical with, tho lensie prism; thon (having 
removed the Jens of the oye-piece, which is wine- 
‘eessary in this oxporimont) gradually sliding the 
chromascopo upward, looking at tho samo timo 
through tho tube, the spot will appear to expand, 
and becomo refracted into a beautiful annular spec. 
trum, or aureola of the threo primary colowrs, re- 
sombling a rainbow, as represented pl. 1. fig. L. 

If now, undor these circumstances, a concave 
lonsic prism, pl. 1x, fig. 2, of the samo refractive 
powor-as that of tho convex prism of tho chroma. 
scope, bo interposed between it and tho object, the 
aurcola will bo, by a counter refraction, reduced to a 
black spot at tho contro, 

361. Rumarxs.—1t would bo diflienlt to ac 
count satisfactorily for the production of volours in 
tho abovo oxperimont by analysis of simplo light, 
since tho coloured speclrum would vanish if the 
spot wore romoved. It is to bo presuned, there. 
fore, that the principlo of shade from tho spot con. - 
curs with the principlo of light from tho ground, by 
tho medium of the lensic prism, in producing the 
circular iris, ‘This is apparent also from the next 
exporimont. It is ucvossary, theroford, lo rostore 
tho anciont doctrine of the dorivation of colours 
from light and shade, or black and White, which 
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dectrine passed to the schoolmen from Aristotle, who 
improved it from his master Plato, who acquired 
his knowledge of colours, it is said, from the philo- 
sophic paintors of Greece. From the schools it 
passed to Kirchor, Des Cartes, Hall, Digby, and 
othors immediately preceding Nowton, who, adopt- 
ing the numbor of seven colours, derived the whole 
orroneously from light alone. 

362. This concurrence of shade with light is 
demonstrable in all similar effects of prisms and 
prismie Jenses in which coloured spectra are pro- 
duced, although no account has been taken there- 
of, such. phonomona having been attributed to the 
solo effects of light. Nevertheless this concurrence 
is remarkablo in the oxpcriments' of Newton, “ Op- 
tics,” b. x. obs. 6, on the inflections of light, and. 
their, colours, and it affords easy explanation of 
all the oxporiments and observations contained in 
the third book of his “Optics,” and particularly 
obs, 6. 

363, Opticians rogard tho motion of iho sun’s 
light as propagated in parallel rays, and attribute 

_ tho like parallelism to other lights, abating always 
the diameter of the light, and this may be very 
allowable for argument as a mathematical fiction, 
but cannot be maintained as a fact; for light is an 
infinite agont, diffusing itsclf expansively from 
every point, till utterly expanded, or expended, in 
darkness, the pationt of light, according to its 
various affinities ; and to this we owe the penumbra 


- 
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of shadows, and all tho offects of transiont colours, 
* from prisms, lonses, and spocula, and of colours ine. 
toorological and spoctral. 

364, Of the optical, dynamical, and mechanical 
relations of light and shade, so far as respects the 
presont inquiry, we need only briefly remark that 
the motion or action of light is cithor direct, re. 
flect, or inflected ; that tho niucr Licurs of tho 
sun and moon are always, optically, regarded in 
straight lines '‘noarly parallel to cach other; that 
artificial lights divorgo from thomsolves as contres in 
radii, and all lights partake of the colour of the me- 
dium through which thoy pass; that, of rsprucren 
tie, tho augles of roflection are always equal to 
tho anglos of incidence, and partake of tho colours 
of the reflecting surfaces; and that rerracren 
Lier, in passing through transparont media or 
by opaquo objects, whethor it bo direct or reflected 
theroto, becomes always inflected with a dovelope- 
mont of much or little colour, and that tho shadows 
of light, in ovory case, aro tho chromatic equiva- 
lonts of such light. 

8365, Sir Isaac Nowton justly regarded tight ns 
a matorial substanco omitted from luminous abjects, 
and, thorefore, subject to attraction and repulsion 
by other material substancos, so as to bo variously 
diverted from its natural direct corso or motion ; 
which hypothesis of Newton may bo ‘considored as 
confirmed by the discoverics of tho colehrated 
chemist Scheclo, and others, who havo satisfactorily 
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proved tho oxistence of a compound structure of 
the matter of light, and exhibited its clements, with 
their chemical relations or affinities, 

866. Upon this hypothesis Newton established 
three dynamical laws of light as material; to this 
effect :-— : . 

1st. That, in passing through the same medium, 
tho motion and rays of light proceed in straight or 
dirocs lines. i 

2a, That thoir angles of incidonce and reflection 
are in the samo plano and equal. 

And 8d, That tho angles of incidence and 
refraction are in the samo plane, and thoir sines 
bear an invariablo ratio to each other in the samo 
medium, 

367. But the physical cause of this motion of 
light, whether it be éransmitted through, reflected 
from, or refracted by, ann combined with othor 
substances, is not mathematical, but chemical; and 
hence the effects of transparency, opacity, and 
colours of light dopondent thorcon, are to be ex. 
plained proporly, not by mathematical and me- 
chanical, but by physical and chemical laws and 
rolations, as wo have already attemptod. 


Exprrimenr Il. 


368. If the preceding exporimont be porformed 
with a white spot upon a black ground, in place of 
tho black spot upon a while ground, a similar 
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xpectrum of the same colours will be produced, in 
which the orders of the colows will be inverted; 
tho blwe in cach caso lying toward the édack, and 
the yellow toward tho white ; tho red boing intor- 
mediate in each, Seo Chap. I. * On the Relations 
of Colours ;” and pl. i. fig. 2 

369. Rumarks.— Various doctrines have pre- 
‘yailed respecting ¢he number of the prénary 
colours, there boing authoritios for from one* to 
seven; but the Inst, having boon a favourite 
number, and being sanctioned by Newton, end sup. 


* Tho late Governor Pownall maintained the doctrine of 
one only primary colour, viz, red, Orange and yellow he held 
lo bo declining reds, and bluo to be a privation of light, &¢e.— 
“Phil, Mag.” vol. xxti. p.8, Bub Goétho hag inverted this doe- 
tring, and assumed the yellow and blue to be two extreme 
primaries, which, conjoining, form or afford rod,-— Goithe’s 
“Theory,” p. £79. 

Dr. Toko (as also lately conjectured by Dr. Prout) held 
also that thera avo only dva primaries, vod and bluo, of which 
all other colows me composed.— Mierographia,” p. 64. And 
J. Scheffer, in his “Arto Pingenli,” 1669, distributes colours 
into two classes, simple and méaed, and distinguishes the frat 
triply into ‘red, blue, and yellow, thug,— Simplices colores 
numero sunt tres: rubeus, cavruleus, ef flavus 3” and adds, “it 
soclabiles cunctis, Lux, id est, Albus, ct Umbra, id cst, Niger.” 
§ 44, p. 158. 

Indecd this was the authorised doctrine of the schoolmen, 
and is recorded by Father Kircher, Digby, and others, provious 
to the time of Nowton, all derived from the same Greeian 
source. ; 

Scheller trehis also, under the above head, of the disagree- 
manut of the learned, preeeding his time, respecting the number 
of the primary colours — whether threo, low, or five, 
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ported by the apparont cogency of his attempt to 
demonstrate the geometrical analogy of these seven 
primaries with the diatonic octave of modern music, 
has been most genorally reccived. If, however, 
the coincidence of the three colours, d/ue, red, and 
yellow, with the consonance of the primary triad 
C, 1, G, of tho musical scale, be the truco founda- 
tion of such analogy; and if it bo demonstrablo 
that all other colours may be composed of these 
three, and that only is primary and clementary 
which cannot be composed, as is the case with 
these three colours, then are they the only truo 
primary colours; and as such they are recognisod 
by the artist, as they wero also by tho anciont 
Greeks, according to the testimony of Aristotle.’ 
Thus [omer designates — 


« Jove’s wondrous how, of three celestial dyes, 
Placed as a sign to man amid the skies.” 
Poru, Homer's Iliad, b. xi. v. 97, 


Milton, too, if pools may be thus adduced, alludos 
tv the rainbow in these words :— 


«A dewy cloud, and in tho cloud a bow, 
Conspicuous with deo listed. colows gay.” 


And Damaseius uses this comparison: “ As 
the uniform colour of the sun appoars in a 
cloud which possesses éree catopéric intervals, 


* Opp. 1629, vol. ii, p. 575, 
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through the yarious-coloured nature of the Rain 
bow.* [893)}, 

' 870. Tho late Dr. Wollaston, howover, con- 
troverted both these gronnds of doctrine, and pro- 
nounced tho number of the primary colours to be 
four, because, on looking through a prism atl a 
beam of light, ton or twelve foot distant, in a 

. darkened chamber, ho saw distinctly that number 
of colows; had he chanced to have viewed the 
light within an inch or two of its sowrco, and had 
thon gradually receded, while looking throygh tho 
prism, he would havo discoverod that his fourth 
primary, green, aroso from tho crossing of blue 
and yellow, 

371. Had Newton, too, oxamined his spectrum 
near its ogress from the prism, ho would have por- 
ecived that his green, orange, violet, and indigo 
primaries, abso from similar crossings of blue, red, 
and yellow rays; and natural philosophors will bo 
compolled, howover tardily or reluctantly, to admit 
that thoro avo in nature threo primary colours only, 
econformably with the thoory end practivo of tho 
artis. Six David Browstor las indeod recontly 
adapted the Nowfonian principlos to this number. 

872. Professor Witch, of ITrankfort-on-tho. 
Odor, published a theory to prove, in opposition to 
Newton, that light consists not of seven, but of 
ilivoo primary colours—red, green, aud violet. IIo 


* : rs 1. . 
* © Exeerpla ox Damascio, d Wolfio,” pr 232 
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remarked thal, by mingling prismatic streaks of 
rod and greon, a bright yellow secondary is pro- 
duced; by mingling green and violet, a bright 
blue, &c. Thore is such a perverse ingonuity in 
this doctrine, it is founded on so singular a delu. 
sion, and is so remarkable an instance of tho in- 
volution of truth and orror, as*to merit a particular 
exposition. 

878. Fivst, then, 7é 7s true that there are but 
three primary colours ; but green ahd violet may 
bo composed, and thorofore they are not primary. 
It is true, again, that the green and ved rays of 
the prism may, in confluence, produce or yield 
a yellow ; but for no other reason than becauso 
yellow, which is a component of green, and accom- 
panics tho warm red of tho prism, is in oxcoss 
or predominant in the mixture: othorwise red and 
gvecn, duly proportioned, neutralise ahd oxtinguish 
cach other, so that light would pass through or 
from them colourless, Zé ts equally true, that the 
green and violet of the prism mingled afford a 
blue ; becauso blue occurs in the composition of 
both these colours, it is therofore in oxcoss, and pre- 
dominates over the noutral portion of their mingled 
red and green rays. Upon the samo principle may 
the entire doctrino of this author bo confutod, 
except only with respect to the .nwmber of the 
primary colours. 

874, Gottho, like Professor Winch, has attri. 
buted pure ved lo tho union of orange and violel; 
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but vod exists ready formed in both thoso colours, 
Ifo assumes, also, Zvo reds, ono produced by mix. 
ing, which ho calls an evtsting red, and anothor 
which may bo. called non-existing, for it is com 
pounded of blue and yellow ; i. e. ho augmonty or 
deopens both these colours, till he gots a ddueish 
red, aud a yellowish ted, and thon, by mixing them, 
“gots what ho calls an dnéense and pure red, but 
which ought to bo a dirty or green red! that 
is, no positive colour at all; for bluo and yollow 
composo green, and green and red aro comple. 
montary, Gotthe, howevor, contrives to use those 
secondary reds as a primary colour in composing 
all othor hues. 

Such a foundation loads, apparently, to endless 
absurdities ; for if yellow, by darkening or deopen. 
ing, become red, red by diluting would become 
yollow; and if bluo by darkening becomo also red, 
thon red by diluting would hevomo bhio, — Seo 
Gotthe’s “Theory,” p. xii, p. 2793 No. 705, 
801, &e. Such mislukos load to confusion in 
thoory, and to orror in practice. 


Exponent UL 


875. It is not necessary that tho objects and 
grounds, opposed in tho preceding oxperimonts, be 
black and whito to produce a coloured spoctram ; 
it is sufficiont that they bo lighter and darker with 
yefyrence to each other; nor is it necessary that 
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théy be not coloured, since a blue, red, or yellow 
spot, upon a ground lighter or darker thun itself, 
yields, in the manner abovo described, a coloured 
spectrum, as in tho preceding experiments; in 
which, notwithstanding the particular colour of the 
spot itself predominatos, cach of the primary colours 
appoars distinetly. If, also, a grey or coloured spot 
bo formed on the line of division of @ ground half 
black and half white, and be viewed in like manner, 
a circular spectrum will arise in the opposite halves, 
of whieh the order of the colours will be inverted 
and opposed. 

Remanxs.— The coincidence in thoso offects 
of coloured spots, with the consonances of tho 
primary triad in overy musical sound, domon- 
strated by Morcennus and Dr. Wallis, is remark. 
able. They illustrate also the natural relations, 
aecyrding 10 which colours rule and harmonise each 
other, Sco Exp. VIl. and XIII. Sco also Ex. 
amples XV., XVIL, and XIX. &e. 


Earenziuent IV. 


376. Tf, instead of a spot, an O, or small circle, 
bo viewed with the chromascope, adjusted as in the 
foregoing oxpcrimenis, fvo concentric, annular, 
coloured spectra, resembling tho above, will ap. 
pear; and if two or moro conconiric circlos, not 
exceeding the diameter of the lonsic prism, be so 
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‘viewed, the number of the annular spectra appdar. 
ing will: by an offoct equally beautiful and sur. 
prising, be double tho mumbor of tho circles viewed, 
in consequence of the ‘circles being circularly re- 
fractod. 


axvrauivent V, 


877, That tho abovo affords tho true explana- 
tion of the double spectrum, wo may be convinced, 
by viewing, in like manner, a narrow cirele ‘circum. 
scribing a broad spot, fig. 1 below, in which caso 
the singlo iris, or spectrum resulting from the spot, 
will appoar betweon the two inides of the cirelo ; 
thorg aro, therofore, a double incidence and double 
rofraction producod, the ono prismatic or angular, 
the othor orbicular or circular, whence the mag- 
nitude of the spectra of this instrument in comn- 
parison with thoso of the common prism. 


Ita L 


® 


Eexearimeny VI, 


378. Ifa cirelo, fig, 2, following, of not loss than 
an inch diamotor, and not oxeceding tho diametor of 
tho lensic prism, be viowod as before in sunshine oy 
avstrong light, but with the chromascopo gradually 
raisod till tho prism is rathor more than tho 
diamotor of the circle above it, a cireular specivmim 
will appear expanding as tho instrumont rigos, but 

6 . 
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not éwo, as in Exp, IV., because the second iris, 
boing beyond the ficld of vision and angle of refrac. 
tion of the instrumont, nevor cntors it. ‘The visiblo 
spectrum of this exporiment is howevor more beauli- 
ful and brilliant, and tho primary colows moro 
distinct and better dofined therein, than those of the 
spot and smaller circles aro, owing to a more por- 
fect refraction of tho object. 
Fig. IL 


879. Remarxs.—Tho spoctra in those expori- 
ments will not afford porfect circles and distinct 
colours, unless the glass of which the lensic prisms 
aro formed is porfectly froe from voins, and of uni- 
form density. Native erystal givos perfect circles, 
but refracts with too little power to afford woll- 
coloured spoctra. Porhaps the diamond alonc 
would yiold porfoct lensic prisms both for the form 
and colour of tho spectra; and such prisms, how- 
evor small, would afford beautiful aurcolas, and 
become effective ornaments sct in jowellery. It 
yemaings also to be tried what would be the offects 
of those lonsic prisms when constructed of othor 
transparent substances, solid and liquid, suck as 
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galis, rosins, &e.; and of Teeland erysial in par. 
ticular, which has the proporty of doublo refraction, 
and when formod into triangular prisms of tho 
common shapo, produces sixfold, and, by combi- 
nation, othor multiple refractions. ‘Chis property 
of Iccland erystal, and othor substances observed by 
Nowton, and illustratod by Martin, remains hitherto 
without satisfactory oxplanntion. 


axperimmunt VIL. 


880. Instead of tho dlack circle, fig. 2, let 
similar circles bo formed of the purest prismatic 
blue, ved, and yellow colows; and let each he 
viewod in tho mannor of tho last oxperiment, when 
thoy will sovorally afford a spectrum cach of the 
threo primary colours; in which, novortholoss, tho 
particular colour of tho circle viewod will he pre- 
dominant, ‘Thoso oxporiments may be varied and 
multiplied, by employing circles in the provious 
manner of spots, and changing thoir grounds, as in 
Uxp. TIL, aud with incroase of beanty and effect, 

881. Remanrss.—In xp, ILL. tho samo effects 
result from coloured spots that are heroin produced 
from cireles of singlo colow's; but tho irides, in 
tho present experiment, avo more brilliant and better 
defined than in tho former, and somewhat botter 
illustvations of tho consonancos upon which the 
harmonics of colours aro varied and ‘rogulated.* 


Seo Eap. IIL XIL aud XU. 
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This is not confined to the primary colours ; circles 
of the secondaries, or any colours whatever, darker 
ov lightor than the ground on which they are 
formed, afford, with the chromascope, similar- 
coloured spectra, in which the original colour of 
each circle becomes the archeus or key, the funda. 
mental of a distinct harmony.t 
Experiment VIL* 

If three coloured circles be formed concentric- 
ally, at about cqual distances apart, one of which 
being dtwe, anothor ved, and the third yellow, and, 
being viewed as in previous experiments through 
the chromascope, they will afford simultancously 
three wrides, cach of which will be blue, red, and 
yollow, with a predominance of its own colour; and 
if the extornal circle be yellow, the internal ciclo 
blue, and the intermediate circle red, the blue and 
yollow .oxtreme circles, with their ivides, will ex. 
change places, and the red circle continuo, with ils 
iris intermediate to them, for the reason and de- 
monstration beford given, Experimont IV. and V. ; 
witile in tho second compound spectrum, boyond 
the field of the instrument, the circles, for the same 
yoason, will preserve their original positions un- 
changed. The compound consonanco or harmony 
of colours, in this cxperimont, is ‘exceedingly plens. 
ing, and susceptible of variation through all tho 
scales of colouring. 


+ Examples XV. &e,, No. 88, &c, 
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Exemament VIT). 


882, Lot a cirelo of any diamotor, exceeding 
that of tho lonsie prism, be drawn upon a vertical 
tablet or sercon, similar to that reprosentod at TI, 
pl ix, fig. 8, increasing the breadth of the line 
by which tho cirelo is definod in proportion to its 
diamotor. Placo this in the light of the sun, 
or othor pure strong light, and let tho chromaseope 
bo adjusted horizontally, ab right angles to the 
screen, opposite the eontre of the object thorcon, as 
in fig. 8, D, and’ ata distance therefrom, equal, a 
least, to the diamotor of tho circle to be viewed. 
Thon, looking through the chromaseopo, a beauti- 
ful coloured iris, similar to the formor, will ap- 
pear. 

888, If this oxporiment be performed, without. 
the tube of tho chromascope, with tho lensic prism 
alono, so that the field of vision may be extenttod by 
bringing tho oyo near the prism, and the objoct be 
thon viewed at groator distance, an orbicular Rpees 
trum’ of groator magnitude and beauty will be pro- 
ducod. . 

Theso circular spectra will bo singlo, because 
the second spocira, or ividos, liv far boyond the flold 
of tho instrumont; it being oyidont that tho iris, 
appearing in this oxperiment, is similar {o thal 
which arises within tho iris formod by tho spot. 
In Exp. V, fig. 2, the ovéward ono boing Lost beyond 
tho field of vision. ; 

384, Remanrxs——In the latter mode of this ex- 
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periment the object may be placed upon the floor, 
‘qr in any other convenient position to be viewed, as 
against a wall, &c., observing only that the ground 
of the object bo of uniform colour, and of sufficient 
extent to render the spectrum distinct. 

885. These phenomena of the lonsic prism 
throw light upon those of solar and lunar halos, 
occasioned by the rofraction of atmospheric va- 
pours, sleet, rain, hail, snow, &c, having the sun 
or planets for centres, and being more or less co- 
loured, and single or several; in which latter case 
there is a socond or more numerous refraction of 
the halo itself, with inverted colours. In fact, also,’ 
the rainbow is a portion of a halo, having the sun 
or moon for its contre, and reflected on a distant 
cloud or dark sky. We know that both theso phe- 
nomena are attributed by Gassendus and Newton to 
tho “duly figuring of tho hailstones,” or*rains which 
occasion them, but which ifterpretation wo rogard 
as a mathematical fiction, into which these great 
mon were naturally led by the bias of their minds, 
hailstones having little accuracy of figure, and no 
coincidence of refraction individually. 

In the above way, also, the oxporiment may be 
ropeated with" czreles of any magnitude, for 
which a screen of sufficient oxtent can be had, tho 
diameter of the circle determining the distance at 
which it is te be viewed, and the beauty and may. 
nitude of the coloured spoctra will be proportion- 
ate. The preceding experiments, with colowral 

o 
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circles, &c., are, of course, suscoptible of the samo 
variation and. enlargement. ; 
Expurmiunr 1X, 

886. Let CA DB, pl. tx. fig. 4, represont 
a longitudinal section of a portion of the principal 
tube of the chromascope, and of its conver lensic 
prism A BIK, (described fig. 1, ABC D,) passed 
through tho window-shultor of a darkoued chamber 
by means of a scioptic ball, Y Z. 

‘Thus disposed, if a beam of the sun of the di- 
amoter of the tubo be passed through the ‘lonsic 
-prism in the direction XIICN, it will converge 
toward the point N, forming a econo of light P ON, 
and diverge from the point N over a conc of shade 
NITE. 

If tho light be received on a sheot of while 
paper at OP, whero it first totally omorges from 
tho prism, the circle of light on the papor will ho 
bordered with red. 

If tho paper be withdrawn to QR, tho circlo 
will bo bordered with d/uey and at tho intermo- 
diate position, or focus LM, tho two circles coin 
cide without noticoablo colour, 

Boyond QRH tho circle diverges into a ring or 
bow, which oxpands in diametor in proportion to its 
distance from the prisin upon the cono NITE, 
Tho breadth of the ring itsolf increases in similar 
proportion, and the coloured lights of which it is 
constituted cross cach other, and diverge, as repre- 
sonted in tho uppor part of the diagram, between 
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the dotted lines U V and A W, the blue and yellow 
braids of light mingling and crossing at wo or threo 
foet distance from the prism, 

‘These phenomena may be rendored beautifully 
visible in the atmosphere of the chambor by the 
steam of hot wator diffused therein’; as it may, 
also, by means of smoke, or powder and a powdor- 
puff, &¢, 

Exrrriment X, 

887. Again, let X IK, 8 T U, fig. 4, represent 
the chrgmascope, as in the above experiment, and 
TAIKU a socction of the concave lenste prism, 
described fig. 2. The braid or beam of light of the 
diameter of the tube T I, passing through this 
prism in the direction C A R, will diverge from the 
point A, over a cone of shade A W E, forming the 
iris of which U V W K F E reprosent a soction. 

888. Remarks.—’These phonomeha of trans- 
mitted light indicate the effects of, other figures of 
tho lensic prism; thoy clucidate also the powers of 
optical glasses in gonoral, and throw light upon the 
phenomona of coloured rings observed by Sir Isaac 
Newton between two object-glasses pressed upon 
one another’; * for the figure of spheric lenses may 
bo considerod as comprehending an infinity of 
lensico-prismatic figures, in the same manner as 
the cirele comprohends an infinity of triangles, &c. 
Hence there’ is a double circular refraction in the 


%* © Optios,” Book ii. Part. I. 
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incumbent lons in Nowton’s oxporimonts, and a like 
yolloction in the recuunbent lens, which concur in 
producing the coloured rings; and the phenomena 
of spherical and prismatic lenses admit of similar 
explanation; for light, in passing from one medium 
to anothor of different, donsity, is invariably re- 
fracted and roflected, and if tho medium partici. 
pate any how of the angular or prismic form, as 
must be between lenses of differont sphericities, such 
yofraction and reflection must bo adequate to the 
production of colours, ; 
389. In the pressure of two slightly’ convox 
lonses the phenomena of coloured rings arise con. 
contrically from a noutral transparent modium in 
regular succession, according to the degroos of pros- 
suro. By the gontlest pressuro capublo of pro- 
ducing colour, warn red, surrounded complement. 
arily by cooh green, altornately arise, By a slight 
incronse of pressure these rings of colowr expand, and 
warm green, suceooded by cool red, ariso. By a 
little more pressure theso oxpand, mul cool yellow 
succeeds at the contro; and by continuing (o in. 
croaso tho prossure, gradually these rings aro fol- 
lowed by rings of warm and cool green, blue, pri 
ple, with neutral shade, cool red, warnorange, yel- 
low, with opaceous light, and, witimatoly, dark 
transparency. ‘Iho wholo presents, then, a sorios 
of conceniric irides of broken and declining colours, 
going off, as it wore, round a sphore, Variation of 
pressure produces variety of appoarances, bost soon 
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by reflected light; but the above is the regular 
course of the phenomona, carefully induced and 
observed, 

890. It is hore apparent that from a neutral 
transparent medium arises a succession of irides, 
coloured precisely in the order of the rainbow, and 
those of the lonsic prisms, with a constant alterna- 
tion of light and dark throughout the series, The 
purest, most positive, and broadest bands‘ of colours, 
arise with the gentlest prossuro, and as the pressure 
becomes. increased, the colours gradually decline, 
until, under extreme pressure, the centre, forced into 
close contact, becomes transparent and colourless, 
the rings of shado and light, or black and white, 
succeed cach othor alternately, and nearly colour. 
less ; altogether coincidently with our theory. 


Experiment XI. 


891. Admit a beam of tho sun into a darkened 
chamber through the chromascope, in manner of 
‘Exporiment’ YX., or by fixing its lensic prism in 
the scioptic ball, whon a magnificont coloured iris 
or bow will be cast upon a screen or the walls of 
tho apartment whorover it is directed, by twning 
the ball, and will bo of a magnitude proportioned 
to the size df,the room and tho distance from the 
prism, and of a brilliancy unexampled cyon in tho 
solar rainbow itself, 

In tho same mannor, on a clear night, when 
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tho moon is in her second or third quarter, a 
lunar bow of faint colours may be produced, 

392 Remarxs.—A large white seroon upon a 
double axis, horizontal and vertical, is of groat 
convenience in these experiments, to receive tho 
solar spectrum at different angles and distances, 
Upon the reverse of this seroon, large circles and 
ather objects may be formod or suspended. 

Tho present oxporiment affords « mothod by 
which a rainbow, of any are, may bo superinduced 
upon a picture into which tho artist may 4osign to 
intvodueo it, so as to dry its effeel, and tho best way 
of accomplishing it. 

893, OF that most beautiful * natural phe- 
nomenon, the rainbow, nono of the oxplanations 
hitherto offered can bo pronounced universally 
satisfactory. Tho roeeived hypothesis of tho re- 
fraction of’ tho solar: rays in single spherical 
dvops of rain, rapidly desconding, dividing, sub. 
dividing, and disporsing as they fall through the 
almosphore, is, notwithstanding tho rich mathe- 
matical dvoss that cuvelopos it, romato from tho 
light of demonstration, Is it not moro consonant 
to nature aud oxporicnce, that the bow should bo 
produced by ono solo rofraction in the entire mass 
of rain and the condensed atmosphore which ac. 
companios it, than from tho confusion of fmumer- 
able rofractions of isolated particles or drops, 
noithor of uniform figuro, magnitude, nor position ? 
To us tho rainbow is no other than the image 
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of the sun refracted in a manner precisely analogous 
to the refraction of a spot of white or light upon a 
black or dark ground, as in Exp. II. XXIIL 

304. It is a law of opties, that when light passos 
from a rarer to a densor modium, and vice versé, 
it becomes refracted ; and it is well known that the 
rainbow is produced by a partial shower, invariably 
opposed to the sun, and that it never excceds a 
semicircle, Partial rain, in its descent through 
the atmosphere, is progrossively accelerated and 
resisted; hence wo may infer that the shower in its 
fall takes a form nearly hemispherical or lensic, 
and that it is densest at the centre: add to which, 
the local density of the air is increased. by diminu- 
tion of temperature during a shower of rain; tho 
wholo of which is favourable to the refraction of 
the sun’s rays, in tho form of a rainbow, from the 
ontiro mass of rain, and reflocted fromm the cloudy 
sky opposito, in the mamnor of the solar bow from 
the lensie prism, and this agrees with an anciont 
doctrine’ (369), 

895. In like "manner may bo oxplainod the 
beautiful colours of the clouds at tho rising ond 
setting pf tho sun, whon the horizontal course of 
its rays through an aimosphicro full threo times tho 
length of its vertical hoight, increasing in density 
to tho contro, frequently charged with vapours, and 
of a hemispherical or lensic form, produces, by 
refracting those rays, an iris, invisible on account 
of the transparency of the atmosphoro, but visible 
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by the opacity of the clouds, which float or fall into 
the strata of its coloured lights. This is preved 
by tho changes of colours which take placo upon 
clouds, as they drive rapidly wong under such giv. 
cumstances, in windy woathor, "Chat suoh clouds 
avo rarely seen of a bluc or purplo colour, is ‘ac. 
counted for by the blue portion of the iris lying 
toward shade in all eases, and in the prosont caso 
falling upon the carth, or bolow the visible horizon, 
and by tho blucness of the sky above. 

896, Of the oxcosiingly great power of this 
latoral vefraction of the atmosphere, we have con. 
elusive tostimony in Mr. Monck Mason’s “ divo- 
nautica,” p. 200; whoroin it is remarked that tho 
visible horizon to the spectator in an air-balloon 
doos not recede, but becomes comparatively cle- 
vated, as the balloon rises, till at length tho ex- 
lensive plano of tho eurth benoath takes tho 
appoarancoe of an onormous hemispheric bowl, 
And that the, refractive powor of the atanosphore 
undargoos sudden aud oxtraordinary changes, is as 
strikingly proved by a friond of*Mrs, Somorvillo’s 
having seon, on the plains of Hindostan, the whole 
upper chain of the Timalaya motutains, provionsly 
invisiblo, start into view upon a sudden change in 
the. density of the air, oceasionod by a heavy 
shower aftor a very long course of dry weathor.— 
“Connox, Phy, Sei.” p. 167. ‘ 

807. If in the above oxporimont 2 stripo, or 
several stripes, of auy opaque substance affording 
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shadow, be in or upon the prism, a secondary or 
several concentric bows will be produced, analogous 
to the secondary rainbow, which is honce probably 
produced by a similar streak, or streaks, of clouds 
intorcepting tho rays which produce tho original 
bow. Theso things belong, however, rather to the 
naturalist than the artist, to whom, nevertheless, 
the rainbow must cver be an interesting object, and 
one that is to most eyes so enchanting, that he 
must be worse than inanimate who is unaffected by 
its beayty, since.if is true as the poet has sung, 
in language which, though highly figuvativo, is yot 
naturally just, that when— 


“Tris her lucid various bow on high 
‘ Gaily displays, and soothes the weeping shy, 
The boist'rous winds are hush'd in deep amaze, 
And Ocean stills his angry waves, to gaze |” 
, . , be} 
And tho Tris of mythology is feigned to be the 
daughter of Thaumas or ‘Thaumantius, the child of 
admiration! while to’ all obsorvers tho rainbow is 
no less a natural sign that tho ravages of thé ele- 
monts have ceased, than it was a religious plodge 
to the progenitors of mankind that the Divine a 
pleasure was appeasod. 


Expertmunr XID 


898. ‘The magnitude of the spectrum in the 
last. experimonts yronders it patticularly advan. 
iageous for tho performance of other experiments in 
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or upon transioné or prismatic colows. ‘Thus: 
having thrown a colowed spochm into a dark. 
ened chamber, in manner of the last oxperiment, a 
perforated sereon was placed across the most vivid 
part of tho bow, so as to intercept it, oxcopt only at 
a small opening at tho contro, throngh which a 
braid of coloured light was permitted to pass from 
the puro d/ue part of the spectrum, ‘This d/ve 
ray was then received upon a second convex lensic 
prism; pagsing through which it afforded, on a 
white screen placed to receive il, a second spectrum, 
in which, like tho first spectrum, red and yellow 
colours accompanied tho blue, 

390. On varying the above arrangement, so as 
to produco spectra individually from red and yellow 
rays of tho original spectrum, they wero cach found 
to afford soparately a compound spectrum, in which 
the primary tolours, ddue, red, and yellow wore 
displayed, with a predominance, howover, in cach 
of the colours of the ight which produced it. ; 

Tho same vosulty took placo from all parts of 
the original spectrum, 


Exerriatenr SUL 


400. Tho opening in the porforated screen usad. 
in the precoding experiment, being formod to give 
passage to smallor or larger portions of the coloured 
prismatic rays from dny part of the spectrum, as 
before mentioned, by means of variously perforated 
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slides of pasteboard, tin, or thin shect-lead; and 
the coloured lights being intercepted at their open. 
ings by somi-transparent coverings of white tissuo 
paper, or colourless ground glass, they afforded a 
specific brightly coloured spot from any part of 
tho solar spectrum cast upon thom, which, being 
viewed through a prismic lens, exhibited a brilliant 
spectrum of the primary colours, blue, red, and 
yellow, whatever might have, been the colour of 
the spot so viowed ; in which, however, the ruling 
colourpas in the preceding oxperiment, was that of 
the spot itself. 

401. Rumarxs.— The two latter experiments 
are important in a varicty of respects, both to tho 
artist and naturalist; thoy demonstrate that each 
of the colours produced by refraction in the prismic 
spectrum is farthor refrangible into the other 
colours,-—all into all, That theroforo the doctrine 
of homogencal and heterogeneal light and colours, 
upon which the erroncous theory of light, and falso 
chromatic system of the natural philosopher dépond, 
notwithstanding the high authority upon whieh 
they are maintained,* is as contrary to fact as it is 
irreconcilable with the true relations of light and 
colours, and the geuoral analogy of nature. 

We, therefore, prosont this fact of the convorti- 
bility or metamorphosis of colows to the farther 


* Nowton’s “Optics,” Exp. 5, Theor. ii, Prop. ti. p, 506, 
ef seq. 
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investigation of the naturalist, ow chiof purpose 
here being to illustrate the principlos of colouring, 
of tho relations of which in art it satisfactorily 
exhibits examplos of invarieblo nature, similar to 
those of Exporimonts IIL, and VII. Theso expori- 
ments also demonstrate the indivisible triunity of 
light and colours, so analogous to those of the 
radical musical sounds, &e. ' 


Vxpermnenr XIV, 


a 


402. Romove tho seroon employed in, tho latter 
oxporiments, and let a porson be placed in the solar 
bow at a propor distanco from its ontrance, so that 
it cross his oyes, and tho dlwe of tho spectrum 
or bow fall upon ono eyo, and the yellow into the 
other, cither by moans of a screen or mask por- 
forated with two openings, or even without thom ; 
if, thon, he close tho eyo upon which the dive falls, 
and look with tho other oyo toward tho prism in 
the scioptic ball, ho will poreoivo a yellow light ; 
thon, opening the former oyo, having first closed 
tho latter, ho will peresive @ blue light; It, 
finally, if ho keop his position steadily, aud opon 
both oyes simultancously, ho will porcoive A Greun 
uieur only, demonstrating tho concurrence of tho 
two former colours, and both organs, in {ho conjoint 
sensation of the secondary colour green, 

This -oxperiment extends to othor cases, not 
only’ of tho secondary but also of the tortiary and 
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other compound colours, and explains some and- 
malios of single impression from double vision, com- 
monly attributed to mental association, but which is 
hereby demonstrated to be a conjoint sensation. 

403. Remarxs.—As far as the organs are con- 
corned in this experiment, the image in ono eyo is | 
yellow, in the other blue, and it is by an act of 
the sensorium they become cremn: so in the crect 
view of the inverted image which appears on the 
retina in vision, that has so much perplexed phi- 
losophers, it is by an act of light roflected from 
the object that the image is painted inverted on 
the retinas it is by another and perhaps similar 
act between this image and the sensorium that the 
cognition of the truo and erect position of tho 
object arises. It is the same as to number, motion, 
and magnitude; wo images are painted, one on 
cach retina, but a single image only is cognised ; if 
tho one oye receive a larger imago than the othor, 
as is sometimes tho cago in imperfect vision, 
viewed alternately with :one eye, the object will 
appear large, with tho other’ small, while, viewed 
with both oyes togothor, the object will appear 
of a moan magnitude, The samo may be 
observed upon using a pair of spectacles, of which 
tho two glasses havo differont foci, and consequently 
different magnifying powers. 

404, Wo have scon by the present exporimont, 
that if light (or any white or light object) bo 
viewod through a dive medium with ono oye, and 
at the same time through a yellow medium with 
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the other, the conjunct sensation of such object 
will bo green ; and in this way all colours may bo 
compotnded in tho sonsorium itself; and if after 
somo timo thus viewing a while object ax green, 
tho coloured modia be removed, the object will 
appear red, according to the law by which ocular 
spectra avo produced; novortheless, if tho object 
be viewed by that oye alono to which tho dive 
medium had boon applied, fho spectrum would not, 
according to the same law, bo orange; nor if 
viewed by the eyo alone, to which tho yellow 
medium had been applied, would the spectrum or 
object bo purplo, but would in both cases be run ; 
demonstrating that ocular spectra beloug to tho 
sensorium, md not to tho organ, that in vision tho 
sonsorium is active, and that the volun sensation 
through each eye will bo compound, although tho 
oxciting causo, with respect {o oithor o¥e, has beon 
simple ; 4. ¢. both tho oye affected by déee, and that 
affected by yellow, would singly and eltornately seo 
red, instead of orange in tho ono caso and purple in 
the othor; and, in liko manner, according to this 
now analogy, in all othor-cases of vision Lhrough 
coloured media, 


Expentieny XV. 


405. Lot an assistant bo placed, ax in the last 
oxperimont, in the broad spectrum of the lonsie 
prism, so that the red fall djatincily in ono eye and 
tho green in the other ; if, then, each oye be alter. 


NEW OCULAR SPECTRA, 207 


nately shut while the other remains open, the 
colour respectively shining upon each organ will be 
seen alternately as before; yet, if both eyes be 
opened together, wo CoLOUR WIIATEVER WILL 
APPEAR, 

By means of a small mirror held in the hand, 
the experimenter may perform these oxperiments 
upon his own eyes, without an assistant; but in 
either case the spectator should be placed at a 
distance from the lensic prism, to be governed by 
the breadth and colouring of the spectrum. 

Rumanks.—This experiment extends, like the 
preceding,* to other cases, and demonstrates in a 
new way the neutralising, extinguishing, comple- 
mentary, contrasting, or compensating powers of 
colours, which may justly be considered as the koy 
to chromatic science. 

406. My, Smith, of Fochabors, has lately pub- 
lished a very pleasing experiment, which discloses 
a now mode of ocular oxcitement, producing coloured 
spectra. My. Smith (says Sir David Brewgter*) 
states, that when a candle is held near tho right 
eyo, so as to bo scen by it, but not by tho left 
eye, and then when both cyes look-at a narrow strip 
of white paper, so as to sco it double, the image of 
the paper seen by the right or excited eye will 


«Lond, and Edin, Phil Mag.” Vol. I. p.'249, 848; Vol. IT. 
p. 168. 
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be green, and that seen by the loft, or eye protected 
from the candle-light, will appear redish. 

407. On trying this experiment with a strip 
of paper, nine inches long and the tenth of an inch 
wide, we observed the effect described {o arise 
gradually ; when immediately removing the light 
from the right to the left eye, we found the colours 
at first to remain as above unchanged, but gradu- 
ally they declined, and both images becamo as 
colourless as the light; they then again gradually 
acquired colour, that which had been green be- 
coming red, and that which had been red becoming 
green. It is evident, thercfore, that these colours 
depend upon opposed spectra produced in time ; 
by the hoé light a green spectrum, and by the cool 
compensating shadow a ved one, and that they are 
equivalent and. complementary, evincing also our 
doctrine of the excitement and exhaustion of the 
principles of light and colour in the organ of sight ; 
whence it may become a useful practice in painting, 
that the artist view his colouring with his right and 
left eyes alternately closed, so as not to be subject 
to error by the false excitement of cither organ. 

408. That the colours green and ved are equi- 
valent and complementary in the above Smithian 
experiment, may be farther proved by gradually 
turning the strip of paper from the perpendicular 
to a horizontal position, when the double object will 
merge exactly into the sizgle, and the two colours 
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xoincide and become white as the light. In what- 
iver way this neutralisation of equivalent colours is 
yroduced, there is a union or coalescence of the 
wimary triad, blue, red, and yellow, in duc subor- 
lination ; and it is remarkable, that when it ariscs 
yom the union of two colours, as in the prosent 
»xperiment, theso colours bear the relation of that 
nterval in music which is called the fourth, cor- 
‘esponding to the déatessaron of the Greeks, which 
vas held by them to be the concord upon which all 
others depend. 

409. Those spectral effects of vision, or socond 
sight, are ‘not confined to colour, hut oxtond to 
notion, &c. Thus wo put a circle of a foot 
liametor, all over mottled of a aed colour, into 
noderate circular motion upon its centre, looking 
steadfastly at it during some minutes; when, the 
xye being removed to a white wall, 2 spectrum of 
he samo form and size, and of a green colowr, 
yppeared thereon, which spectrum appeared also 
nm motion in a contrary direction, affording a 
louble compensation or contrast of colour and 
notion, In these oxporiments, propeily coloured 
glasses, or other media, such as transparent coloured 
liquids, may be substituted for the colours of the 
spectrum, and with tho same results, 


* Experiment XVI. 


410, Let a solar bow be cast upon a white 
sercen in a room nearly darkened, in manner of 
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Experiment x1, at a distance of ten or twelve feot 
from the lensic prism, at which distance the se- 
condary colours, orange, green, and purple, become 
apparent, ‘Then hold a small flat ruler across the 
iris, 80 that it cast a shadow upon the screen, whon 
it will be found that the space of the shadow which 
displaces a portion of the bow will be supplied with 
an inverse spectrum, the colours of which will he 
perfect contrasts, colour for colour, to those of the 
bow; thus, in place of purple in the bow will 
be dark yellow in the shadow, in place of green 
will be dark red, and in place of orange, dark blue ; 
and so it will be with other contrasts and colours 
of the bow, taken nearer its source with a propor- 
tionably narrower ruler, ' 

411. Remarxs.—This experiment is impor. 
tant to the artist by demonstrating that shade is in 
all cases a Gontrast to “ght, not only in effect 
or power, as chiaroscuro, but also in colour. 

It corrects also the error into which the na- 
turasist has fallen in explaining the phenomenon 
of the blue shadows which occur with the orange 
light of the rising and setting sun, or othor warm-co- 
loured light, noticed by Leonardo da Vinci, Counts 
Buffon and Rumford, and attributed by them to 
blue reflected from the sky, but which, in truth, 
is merely complementary to the orange, or golden 
colour of the light; for if, at any timé of day, any 
colour be given to the sun’s light, by passing it 
though coloured glass into a darkened chamber, 
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tho shadows of such light will always be of the co- 
lour which contrasts it, notwithstanding the reflex 
blue of the sky; accordingly, if in a bright sunny 
day, when the sky is bluest, the shadows of an ob- 
ject bo projected on white paper at a window oppo- 
site the north, into which the sun never enters, 
such shadows will be so far from blue, that they 
will be of colow more or Jess warm, in proportion 
to the blueness of the sky. The same effects are 
also uniformly produced by the colours of artificial 
light, and if two lights be admitted through co- 
loured. glasses which are complomentary, their sha- 
dows will be also complementary, and, if made to 
cross, will noutralise each other. -In this way, 
moonlight and candle-light afford the first an 
orange shadow, the other, a blue shadow. 

412, Another remarkablo circumstance of the 
coloured shadows of our oxporiment is; that those of 
a colour related to light, such as yellow or orange, 
will appear ighéer than their lights, which are purple 
and bluo, and vice versa of those colour ed. shatlows 
whose colours are related to shade, evincing, phy- 
sically, the truth of such relation, by which some 
colours appear to carry light, and to advance, while 
others carry shade and reéire, according to the 
principles of painting; and interpreting also the 
beautiful compensation of nature, by which shade 
increases with light, and vice versa. This subject 
will be farther illustrated when we hereafter de- 
scribo the catoptron and its offects, chap. xy. 
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413, Fuseli has ascribed, with praise, to Leo. 
nardo da Vinci, the invention of “the principles of 
purity of shade.” * that is, shade free from all co. 
lour, or of a neutral tono, and regarded as the ab. 
sence of light. But Fuseli was no colourist, and 
the principle he celebrates is conducive to error, 
for chiaroscuro belongs inalienably to colouring, and 
the principle which separates them is false ; for 
every shade is not merely absence of light, but is 
also its contrast in tone of colour; hot lights re- 
quiring cool shadows, and so on, throughout co- 
louring, connected by gradations of intermediate 
shade and tint. A uniform shade tint, according 
to the above principle, has vitiated the colouring 
of the continental schools. 


Expertment XVII. 

414, Upon viewing, in the manner of Experi. 
ment 1, a black spot, three-quarters of an inch in 
diameter, upon a white ground at about three 
inclés distant from ,the lensic prism, a beautiful 
blue circle, inscribed with white, and circumscribed 
by black, will be produced ; and if a similar white 
spot, upon a black ground, be viewed in the same 
manner, a ed and yellow circle, inscribed with 
black and circumscribed with white, will appear. 
By varying the colours of the ground and spot in 
this experiment, circles of any required colour 


* Seet. vi. 
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may be obtained; thus, a Black spot upon a yellow 
ground will yicld a circle of green, &e. 

415. Remarxs.—If we view a white wafer on 
a black ground through a convex-lensic prism, it 
will be fringed with a pure blue; if, on tho con- 
‘trary, we view tho same with the concave-lensic 
prism, it will bo yellow and red, or orange. This 
experiment may be inverted and carried through 
all the variety of grounds and coloured disks, with 
results very evident and accountable after the fore- 
going experiments ; and if rings of sufficient width 
be employed instead of disks, both appéarancos will 
tale placo ‘together, the bluo at one edge of the 
ring, and the yellow-orange at tho other, &c. 

Experiment XVIII. 

416. If any number of concentric circles, va- 
viously distinguished by figure or colour, circum- 
scribing a spot in manner of Experiment v,, fig. 1, 
be viewed in tho same way, a compound spec- 
trum of the like number of circles will be produced 
within that of the spot, succcoding one within ‘ano. 
ther as the instrument rises, but in the inverted 
order of the object, the reason of which has beon 
given. : 

Exponinenr XIX, 
Fra IU. 


© 


417. Let a spiral, fig. 3, be formed of ahy 
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number of involutions; then adjust the chro. 
mascope to its centre, as in Experiment 1, and, 
looking through the instrument, gradually ele. 
yate it, when the spiral will appear refracted 
into two involved spiral irides ; and if tho figure 
be barbed, or arrow-headed, at either end of tho 
spiral, a like arrow-head will be found at,the con- 
tral end of one of the invelved irides, and another 
at the external extreme of the other, the reason of 
which is apparent from the double incidence and 
refraction adduced, Experiment v. ° 


Expunienr XX. 


418, Again; if a spiral of any diameter ex- 
ceeding that of the chromascope be viewed at a 
proportionate distance, as in the last experiment, a 
single spiraldris only will be seen, as in, Experiment 
vi, and if a head be formed at the outward extre- 
mity of the figure, it will bo seen at the centre of 
the,spoctrum ; and if the figure be drawn to repre- 
sent a sorpent as large as the boa-constrictor, it 
will seem, as it were, to uncoil itself as the instru- 
ment recedes from it, and will bo beautifully varie. 

* gated with prismatic colours. 


ExpPertnenr XXI1, 


419. On a clear evening, when the moon is at 
the full, remove the small tube of the chromascope, 
and so adjust it with the open end toward the 
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moon that it may be viewed through it by placing 
the eye close to the lensic prism, when the moon 
will be refracted into:a beautiful lucid orb, the co- 
lors of which will not be at all inferior in bril- 
liancy to thoso of the solar spectrum, Experi- 
ment 11, 

A plano-convex, or conical lensic prism, with 
the plane toward the eye, is the most convenient 
for close vision, and the eye being close to tho plane, 
and the apex toward the object concentrically, a 
wider field of vision is commanded, 


“ Earerment XXIL 

420, On a dark night, when the sky is clear, 
the planets and fixed stars may be viewed in man- 
ner of the above experiments, when the light of 
either will be refracted into coloured orbs, differ. 
ing from that of the moon only in tlle breadth and 
brilliancy of its colours; proving that the light of 
the heavenly bodies differs not by the analysis of 
refraction, ; e 

In the same manner may be examined the lights 
of the glow-worm, lightning, phosphori, &c; but 
when these lights are faint, the yollow is difficultly 
distinguished in their spectra. 


Exrzamenr XXIII, 
421. If day-light be admitted into o darkened 
chamber through a small round aperture in the 
window-shutter, or a sun-beam be received on a 


. 
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ground glass, or tissue-paper, which covers the 
opening; and it be then viewed, as in the last ox- 
periments, at any convenient distance, a brilliant 
circular iris will be produced, as in those ex- 
periments, For this purpose a circular card, or 
piece of thin sheet-lead, or other metal, porforated 
with the aperture required, and fitted to the socket 
of the scioptic ball, is well adapted. 

422, Remarxs.——In the same manner many 
of the preceding experiments, by reflection from 
opaque and coloured objects, may be performed by 
means of figures perforated in the manner of stain- 
foils, in card or thin sheet metal, and ‘adapted to 
the socket of the scioptic ball, or opening in the 
window-shutter; and these experiments have the 
advantages of superior brilliancy, &c, Ifthe sun, 
as seen through a dense fog of a deep orange co- 
lour, bo viewed through a plano-convex lensic 
prism, an iris will be produced of a green colour, 
at the interior circumference of tho circle, and of a 
purple at the exterior, with a bright orangé between 
them, Similar appearances may be obtained from 
coloured glasses by means of the scioptic apparatus, 
confirmatory of the theoretic relations of colours, 


“Experiment XXIV. 

423, Into the short small tube, or eye-piece of 
the chromascope, fit a small lensic ‘prism, of a 
plano-convex or other required shape, at the in- 
terior extremity, At the opposite, or prism ond of 
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the princtpal tubo of the chromascope, fit a planc 
white ground glass, perforated metal plates, co- 
loured. glasses or lenses, &¢,,.as may be required : 
or the whole may be managed by a sliding appara- 
- tus, fixed at tho end of the chromascope, in mannor 
of the magic lanthorn, 

Thus provided, the instrument will be adapted 
for a variety of the preceding and other experi- 
ments in a light apartmont, in tho surf, or in arti- 
ficial light, —the large tube supplying the place of 
a darkened chamber or screen, Thus, @. g. to de- 
monstrate the rofrangibility of the coloured says of 
the prismic spectr um, as in Exp, xu, having 
fitted the large thbe of the chromaseope with a co- 
lourless ground glass and a perforated plate, cast 
either of the original pure colours of the prismic 
spectrum on the object glass, or perforated plate at 
the end of the chromascope, and viéw it through 
the lensic prism of the small tube at the opposite 
ond, &e, 

424, Genera Remanxs.—To describe af the 
exporiments to which these instruments conduct, 
whether for uso or amusement, is impossible. The 
foregoing aro sufficient to shew some of their appli- 
cations, and to indicate others. What is therein 
performed by the refraction of lensic prisms may, in 
many instances, be accomplished by the reflection of 
similar specila; add to which tho various compound 
figures of these prisms and lenses, before pointed out, 
a similar variety of annular prisms and their cdm. 
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binations, together with the variations of*which thee 
chromascope itself is susceptible, from the simple 
hand-glass to its connexions with other optical 
instruments, and a new and extensive field is 
opened to the ingenious inquirer, adapted equally. 
to instructive amusement and the advancement of 
science, Of other applications of these instruments 
none is more obvious than the facility with which 
they may be adapted to the magic lanthorn, so as 
to exhibit their effects by artificial light, 


Q19 


* CHAPTER XIV. 
DIOPTRICAL CHROMATICS. 
THE METROCHROME. 


425. In tho preceding chapter we have treated 
of ‘colours produced by the rofraction of light, 
chiefly by means of lensic prisms and he chroma- 
scope; in the present we describe the METRO- , 
CHROME and the relations and affections of co- 
lours deduced therofrom by transmitted light and 
vision, both of which subjects, might have been 
greally cnlarged upon had we considered it expedient 
to the philosophy of pictural art, to which our in- 
quiries are principally directed ; so wide, howevor, 
is the roferenco of colouring, that we know of no 
art or science which is totally without interest ini its 
philosophy. ‘ 

426. Whatever, therefore, can contribute to the 
demonstration and establishment of the precise 
relations and analogy upon which the true under. 
standing and application of colours depend, is néces- 
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sary to the completeness of the present work, and 
desirable and important throughout art. Hence 
an accurate and determinate mode of measuring 
and denominating colours, so as to convey precise 
ideas of their hues, shades, and relations, has 
hitherto been a desideratwm, not only in fine art, 
but also to the chemist and geologist, the botanist 
and anatomist, the optician and astronomer, and 
in every department of natural philosophy. Nor 
has it been less desirable in commerce—to the cul- 
tivator, and to the manufacturer ; not to enrmorate 
also the many utilities and appliances of such a 
standard in various other concerns of taste and 
science. i 

427. In painting, in partioular, it has the im. 
portant offige of establishing definitively the pro. 
, portional powers of colours upon which their equi- 
valence, or fficulty of harmonising coach other, in 
evory possible case, depends, the accomplishment of 
which has been the principal object of the Mn. 
TRo@HRomME described, and applied, in the follow. 
ing experiments, 


EXPERIMENT XXV. 


. 


. 


428, Fig’ 5, pl. x. represents part of tho abovo- 
named instrument, in which A, B, C, D, is a 
hollow prism or wedge, in each side ‘of which is 
cemented, and secured by a brass frame and screws, 
a colourless .plate glass, ¢, f g, h, which glassos 
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touch each other within at the end e, g, and 
diverge or separate at the other ends, to the thick. 
ness of the wedge at fh. We thus obtained a 
hollow prism, pervious to light and yision, which is 
to be filled with a transparent coloured liquid by 
means of an opening and screw stopper in the end, 
B,D. ‘To provent compression of the liquid, the 
stopper should be perforated lengthwise, that the air 
may escape, aud the’ perforation be secured by the 
screw or plug E. 

‘Tt is evident this wedge, being so charged with 
a coloured liquid, and viewed opposite the light, 
will, throughout its broad face, present a perfect 
gradation of colour, from the utmost diluteness or 
minimum, at the convergent extremo g, ¢, where 
the glasses touch, to the utmost dopth or maximum 
at the divergent .oxtreme, fh, ae they aro ‘at 
their utmost separation. ee 

429. Therefore on one side of rs wads C,-D, 
js screwed a brass scale of tho oxict length of the 
cavity, within the glasses ¢,f g, h, ‘goomotyjcally 
divided into thirty-two degrees, each subdivided 
into four others, forming “ovidently an accurate 
measure of thicknoss, increasing at: each division, , 
from. the point of contact ,of the glasses; and. is 
consequently also a true numerical measure of the 
intensities. of transparent colour throughout. the 
wedge. Stich a prism, charged with a blwe liquid, 
will form a eyanometer, or measure of blue; with a 
red liquid, -an éruthrometer, or measure of red ; 
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and with a yellow liquid, a «anthometer, or mea- 
sure of yellow, the colours of such liquids being 
adjusted to a given intensity. 


Exrertment XXVI. 


430 Again, C, E, X, fig. 6, pl. x., represent in 
combination three of the above-described prismic 
wedges, or colour gauges, acturately formed and 
graduated to the same scale; for which having pre- 
pared liquids of the three true primary colours of 
equal powers or intensities,* charge the eyanometer 
C with the due liquid, the eruthrometer E with the 
ved, and the xanthometer X with the yellow. 

481. The gauges thus prepared may be com- 
bined in pairs alternately to produce the secondary 
colours purple, green, and orange, similarly gra- 
duated, of all shades ; or, by changing them endwise, 
of one uniform shade of all Awes, and the pro. 
portions of the compound of any hue will be 
denofed by comparing the numbers opposed to it 
on the two scales. 

By similar management, of the three gauges 
may be produced of the same originals, blue, red, 
and yellow, the tertiary colours, olive, russet, and 
citrine, and all other compounds, with a like power 
of measuring and computing their proportions. 

* This is as easy to a correct and practised eye as the 


tuning of musical strings is to a musician; nevertheless me- 
chafiical aids may be resorted to. 
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Thus used in conjunction the three gauges con- 
stituted a Mrrnocurome, or general measure and 
standard of colours. 


EXPERinnnt XXVIL 


432, Fo or a convenient mode of managing the 
graduated wedges in conjunction, a tube or case, 
fig. ‘7, pl. x., has been adopted; consisting of a 
pedestal, A, which forms a foot or stand for the 
instrument when in use, and an obelisk, B, to 
receive the jwodges, The case has a glass front, 
through which the graduated sides of the wedges 
may be scen, and tho sides of the obelisk aro per- 
foratedewith two small openings opposite each other 
C, D; through which and the wedges a direct 
view may be had, or a beam of light be thrown, 
The obelisk is connected with its ‘pedestal by 
hinges, enabling it to fall back at right angles 
therewith ; in which situation it is further sup- 
ported by a falling leg, I, in the back view of’the 
apparatus, fig. 8, as appoars in its horizontal posi- 
tion, fig, 9. 

In using the metrochrome, place it in its hori- 
zontal position across the light to be viewed or 
transmitted ; turn out the lid of its pedestal, F, for 
the wodges, charged with their respective colours, 
to slide on, into, or out of the obelisk, as appears 
al G. ' 


488. Parallel with tho axis of vision, su oyer 
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. the centre of the two openings in the sides of 
the metrochrome C, D, is an index formed by a 
line drawn with a diamond pencil across tho face of 
the front glass. If now, for example, the blue 
gauge be slid in, till its scale reaches 24° beneath 
the indox, the red gauge till it reaches 15°, and the 
yellow till it reaches 9°, or any analogous numbers, 
a beam of light being cast through tho whole by 
the openings C, D, will pass achromatic or colour. 
less, provided the coloured liquids with which the 
gauges have been charged are of pure colours and 
equal intensities. The light viewed through them 
in the opposite direction will also, of course, appear 
colourless, It is not necessary that the blue gauge 
be placed at 24° in this experiment; any other 
position of the scale will equally afford the achro- 
matic compound of yellow, red, and blue, upon 
properly adfusting the other two wedges to such 
other position, when it will invariably result that 
the approximate proportions of tho three colours 
will. be as 9, 14, 24, or in tho ratio of 3, 5, 8, 
in remarkable coinciderico with the harmonic 
analogy of the common chord, or triad of the 
musician, which is the foundation of all harmony 
in sounds, as deduced by Tartini and others from 
the string traumpot and monochord. In ‘the three 
primary colours combined thus in achromatic unity, 
or accordance, the power of yellow is proportionally 
as 3, that of red as 5, and that of blue as 8; and 
their.analogous relations to the triad of harmonic 
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sounds, are as Blue to the note C, Red to E, and 
Yellow to G; as oxemplificd in ow Analogous 
Scale of Sounds ahd Colours, p. 79, pl. 111, &e, 


Expenmment XXVIUL 


434, Having adjusted the colour-ganges in 
the position of tho motrochrome, fig, 9, as in tho 
last exporimont in tho complementary proportions, 
3° 4. 6° +8°= 16°; if the blue be then withdrawn, a 
perfect arange, composed of 8 yellow and & red, 
will remain, and become visiblo either by trans- 
mitting beam of light, or ‘looking through the 
gauges in the motrochromo, as bofore doscribed ; 
and this orange of 8° is consoquontly the equal con- 
trast or equivalent complomentary of blue of 8°; 
16° being the amount of neutrality. 

If now the bluo gauge bo restored’ to the exact 
position in tho motrochromo, from which it was 
yomovod, and tho red gaugo be withdrawn in its 
stead, a perfect green, composed of yellow of 3° 
and bluo of 8°, will remain visible in manner and 
placo of the orange; and this green of 11° will be 
the equivalent of red of 5°, thoir numbers amount- 
ing also to 16°, which ropresents neutrality. 

Finally, by vestoring tho red gauge to its posi- 
tion in the metrochrome, and withdrawing the 
yellow gauge, a perfect purple, composed of red of 
5° and blue of 8°, will romain in like manner; and 
this purple of 13° will be tho equivalont oyellbw 

Q 
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of 8°, which again amount also to 16° or the 
neutral in colour. 

435. Rumarxs.—Trom these” data may be de. 
duced the relative powers of other colours, for the 
tertiaries are regular compounds of the secondaries, 
as the latter are of the primary colours, as denoted 
by the following table :— atk 
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It appears above, that the amounts of the 
primary colours which constitute the secondaries 
are proportionally 6+ 10 = 16, and that thoso of 
the secondary colours, which constitute the ter- 
tiaries, are 124+ 20=32; but both these are the 
same in ratio, as 38 + 5 = 8, or that mixture of the 
primaries which compensate or neutralise each ottier 
equivalently ; accordingly, the neujrals, black, 
white, and grey, may be compounded of secondary, 
primary, or tertiary colours, as we have shewn lso- 
whioyo.* 
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Biuo Red Y¥ol. 


436. If wo add to 16 & 8 which constitute 
olive, 
the O §& 8 which constitute 
—_—_ C, 
they amount to 16 10 6 sre scnusabike 
tho neutral grey ; accordingly orange is tho con- 
trast and complementary of olive. 


Bluo Red Yel. 


So if we add to 8 10 8 which belong to 
yvusset, 
the 8 0 8 of green, 


wo again obtain the 16 10 6 the equivalent of 
grey ; and grecn is ate contrast of russet. 


Blue Red Yol. 


Andifwoadd tothe 8 5&5 6 of citrine, 
the 8 5 0 of purple, 





we also obtain 16 10 6 the cquivalent of 
groy ; and purple is the contrast of citrine. The ter- 
tiaries have, thoroforo, similar relation to black or 
shade that the primaries have to white or light. 
Henco the relations and proportionals of colours ter- 
minato circularly, or at the point of commencement. 
They aro therofore complete, and adkmit of system- 
atic arrangemont. 

487. Accordingly we have constructed the 
Scale pl. 1 from which may bo deduced the 
equivalent relations of colours to infinity. This 
scale comprehonds six circles, constituting ttre 
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stars, each having six radials, or branches, 
with black at the centre, but of which wo need 
not repeat the description already givon in 
Chapter IIL, and of which we have now supplied 
the principle and rationale. Any ono so disposed 
may refine mechanically upon this plan, by giving 
motion to the outward scale of figures, so as to work 
with the inward fixed scale, all possible relations 
and combinations of colours numorically,’and in 
other ways. It is evident, also, that all colours 
and contrasts may be determined upon the same 
principle of mensuration, so that the artist may not 
only know and name his hues, but.also form a cor- 
rect judgment of the proportions in which they will 
neutralise, and the quantities, either of surface or 
intensity, in which they harmonise each othor ;— 
and carrying therewith a fine eye to his perform. 
ances, ho may the more readily satisfy the demands 
of a puro and cultivated taste. All the rules of 
poctry will not, however, make a poet; nor will tho 
utmost refinements of mechanism or scionco give 
gonius to the painter, however they may correct 
and aid him as important moans in his art, and 
help him to realiso the conceptions of a poetical 
imagination. 

488. To treat of the innumorable uses to which 
the metrochrome may be adapted in the various 
affairs of life and literature, would be little to the 
purpose of the present work, and thoy are, perhaps, 
sufficiently obvious. To give to the instrument 
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itself the utmost simplicity and perfection would 
render a much more important service to art 
And as the triangular prisms first employed by 
natural philosophers were formed of glass planes 
and filled with wator, &c, ore prisms of solid 
glass were constructod, so it is perfectly practicablo 
to form coloured gauges of solid glass to supply 
the placo of tho hollow wedges of the metrochrome. 
For thi purposo it may be suggested that clear 
flint glass may probably be tinged by the sulphuret 
of gold of a ved colour, by the sulphuret of silver, 
yellow, and by the sulphuret of cobalt, blue ; or, 
otherwise, by the various precipitates of these me- 
tals, or the same motals minutely divided. 

489. It is not necessary that massy coloured 
glass wedges should bo formed for the above 
purpose, on tho contrary, a new mode of perfect 
adjustment of the colours of the glassés would arise 
if wedge-shaped picces of flat glass, of the eighth of 
an inch uniform thickness, polished at the edges, 
wore employed, because the glasses, being of uni- 
form thickness, might be choson of equal intensi-. 
tics, and a porforation of the obelisk of the metro- 
chrome, for light and vision, of the diametor of the 
thicknoss of the glass, would be sufficient for all the 
purposes of the instrument; and ‘these moans 
would ronder its construction as ¢asy as that of 
most other metrical instruments. 

The same may be accomplished in other ways, 
as by uniformly thin transparent plates of ¢he*re- 
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places of the primary colours, blue, red, and yellow, 
in cach, and in the cqual division of both circles: 
into warm and cold colour. Each circle, duly 
coloured, &c., spun on its centre, ag in this experi- 
ment, affords a neutral hue, or disappearance of all 
colour. Furthor, by dividing the natural scale, 
fig. 2, triply, first by a line soparating the upper 
from the lower semicircle, secondly, by continuing 
tho radius which separates the red and yellow, in 
like manner across the circle, and thirdly, by bi- 
socting the red space with a like diametrical line, 
the six divisions of the secondary scale, fig. 3, 
are obtajried, which again coincides, in many re- 
spects, with Newton’s scale, and according to the 
dotted lines, affords the ichnography of our seale of 
equivalents, plate 1, and the rationale of many 
othor schemos-of colours. 


4 


Expentment XXX, 


442. Threo cylindrical glasses, of equal diame- 
tors and oqual hoight, woro filled with aquooys tine. 
turos, the one blue, another red, and the third yellow, 
of puro colours, and reduced by diluting with water 
to equal intensitics. Thon into a glass tubo, nine 
inches long and half an inch in diamoter, ac- 
curately graduated longthwise, portions of each of 
tho above coloured liquids were poyred alternately 
till tho mikturo, upon shaking, became noutral or 
colourless. Upon measuring the quantities of the 
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coloured liquids romaining in the oylindrical 

‘glasses, the proportions wanting wore’ oight blue, 
five red, and three yollow, which formed tho pro- 
portions of the neutral liquid in the tubo within o 
fraction, 

448, This exporimont was repeated many times 
with the samo result, by pouring the coloured 
‘liquids into tho graduated tube in the above pro- 
portions, and shaking; more of cither colour then 
added to the mixture gave its own hue. Tho co. 
lours of the liquids should-not be so dcop as to dis- 
turb their transparency; the eyo is also a bettor 
judge of tho hues and intensities of light or palo 
than of deop or dark colours, ' 

444, This glass tube is represented in the 
subjoined figure a 3, on a scale divided into six- 
teen equal parts, parallel with a similar musical 
string, or monochord, ¥- z, marked at the 
4, 4, and 4, which are the nodes or stops at 
which tho string yiolds tho third, fifth, ond 
octave, or notes C E G of tho gamut ; 
whence it appears that ono-half of the tubo coin- 
cides with the proportion of tho musical octave 
on the string, {hat somewhat more than five parts 
correspond with the musical third, and‘ that throo 
parts, with a dike small excess, correspond to tho 
J/fth, constituting the musical triad or harmonic 
chord. Now, from the preceding oxpériments, it 
appears that three parts yellow, five parts red, and 
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triad of chrosnatics ; whence the coincidence of the 
two systems as exemplified throughout this work. 


Blue, 


Reds 





Yoltow, 


























Exrentmenr XXX. 


445, Tho last cxporiment lies under the disad- 
vantago of tho pormanont combination of the,threo 
liquids, so that we cannot be assured that the dis- 
appearanco of the colours in the mixture is not the 
effect of chemical change; if, therofore, wo were te 
tingo clear saturated aqueous solution of potash, of 
a blue colour, oil of turpentine, or other colourless 
oil, of a puro yellow colour, and alcohol red, and, 
with these ‘coloured liquids, repeat the above ex- 
periment, tho colourless mixture, being left at rest, 
would soon separate, and the three liquids detach 
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themselves in their proper colours, demonstrating 
at once the proportional powers of the’ primary co- 
lours, synthetically and analytically. 

This experiment may be adapted to the various 
other compounds and relations of colours; «¢. g. 
for exhibiting the contrasts complomentarily, by 
variously tingeing these liquids, as tho case may 
require, 

446. Rumarxs,—A tube employed, as in the 
above experiments, becomes a MONOCHROME, so to 
call it, in which the three primary colours are united 
harmonically, undor invariable natural proportions, 
analogous to the harmonics of the mondchord and 
trumpet marine of the musician, upon which simplo 
instrument the natural theory or science of this 
beautiful art is grounded;* so also may be de- 
veloped, by this monochrome, the entire scale of co. 
lours analogicélly as numbers to unity. 

447. Notwithstanding the simplicity of this 
latter instrumont, the metrochrome has a wider 
range, and many obvious advantages of which the 
monochrome is deficient; and this, in particular, 
that a more perfect neutralisation of the colours 
gan be effected without cven a suspicion of chomical 
change by the action of contact and mixture in 
the liquids: «these instruments, however, help to 
confirm each other's results by coincidence, and to 
shew the universality of our principles. * 

* See Stillingfleet’s « Principles and Powers of Harmony,” 


pe aP, § 95. 
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448. To tho samo end other means may be re- 
sorted to, and such also as are not lable to chemi- 
cal exception, by mingling measured quantities of 
coloured powders of equal purity aud intonsitics, or 
by 2umbers of colowred glasses, or other more tenu- 
ous transparent coloured substances, of equal thick. 
noss, purcness, and intensities ; by which the general 
laws of chromatic accordanco may be established’ 
upon a wider induction. 

449. It may, perhaps, be objected against the 
metrical accuracy of these instruments that they 
have not an indisputable or invariable standard ; 
but tho same objection holds against the barometer, 
thermometer, hydrometer, and all other metres, 
the most perfect of which afford but approxima- 
tions to truth; and this, in the present instance, is 
all that can be of use fo tho artist ; and volative por- 
fection is all that we claim for the metrochrome, In- 
dood, a perfect metre would be dndmalous through. 
out scionco, in which thore is no absolute position, 
point of departure, or torminus; and all the at. 
tempts of the world for an absolute standard have 
been, and evor will bo, abortive, 

450. The oye must be the judge and tost of 
purity and depth of colour, as tho car is of sounds ; 
and as many musicians aro to be found who could 
tune strings and instruments in respoct to pitch, 
tune, and temperamentt, to the acquiescenco, if not 
entiro satifaction, of every good car; so few artists, 
perhaps nono, would dispute the relative depth or 
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purity of any two or more colours cqualised by a 
good eye; and upon this principle depends tho ad- 
justment of the gauges of the metrochrome, though 
other aids may be resorted to if required. This 
instrument is thorefore qualified in principle and 
practice to become a universal standard of colours, 
by which the philosophor, the artist, and the mor. 
chant may register and communicate accurate re- 
cords of colours from the most distant places, and 
from age to age. 

451, Having now established the relations of 
colours by refraction of Lensic Prisms and the Chro- 
maseopo, analytically, and confirmed thom by trans- 
mission of the Mctrochrome synthetically, it re- 
mains only that we demonstrate the same of the 
colours of reflected light, or specular colours, by 
means of the Catoptron, described and illustrated 
in the followin chapter. 
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CHAPTER XV. 


CATOPTRICAL CIIROMATICS. 


THE CATOPTRON. 


452. To comvLerE our outline of Optical Chro- 
matics, we procced, finally, to tho investigation of 
catoptrical or specular colow's, and the instruments 
we have employed theroin ; tho principal of which 
lattor wo have denominated the Carorrnon, or 
Catoptrochromo, it being a mirror for disclosing a 
now varioly of colours by tho roflection of specula. 

458, The forms of specula vary as plane, ungu- 
lar, and spherical ; they aro also convex, concave, 
and compound, according to all the varioties of sux- 
face of the lonsos and prisms, described at the be- 
giming of Chaptor XIIL, and are also of all various 
colours, » 

* Exxrrnivent XXXII. 


454, Tho construction of the catoptron for tho 
omploymont of such specula is oxtremoly,simple, 
* 
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and will be. readily apprehended from the onsuing 
description and the figs. 1 and 2. Its form is that 
of a small hand-mizror of about two inches in diam- 
eter, and half an inch deep, made to revolve on its 
axis B. 





455, Tigueo 1 represents a front view of the 
instrument, and fig. 2 its side view, shewing tho 
thumb-winch and socket 3, in which it may be 
turned round by one hand while held by the handlo 
with ‘the other. The inside is blackened, and 
the bottom thereof lined with black velvet to re- 
ccive various coloured disks, glasses, and other 
specula of rather smaller diameters, affording by an 
easy mode of management an infinite varioty of 
chromatic offects, according to their applications, 
simply, or in combination, illustrative df the fore- 
going doctrine of colours, from among which we 
havg obgorved and selected the following :— 


n 
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oe Expenmunt XXXII 

456. Vix upon the middle of a pano of glass in® 
the upper part of a window, with pasto or othor- 
wiso, a small dise or piece of card of a lincar, an- 
gular, circular, or othor figuro, about an inch in 
longth or diamoter, so that it may appear as a dark 
objoct against the clear light of the sky. Lot the | 
spectator, with his back turned toward the light of 
tho window, hold the catoptron in tho left hand, 
so as to roflect the figuro of the card to the eye 
from any speculum placed on the velyet bottom of 
the catoptron, when if a pale yellow flat glass, or 
plane lens, bo omployod as such speculum, the card 
ox object will be reflected therefrom double, distinct, 
and of difforent colours, the ono reflection being of 
a warm yellow, the other of its complementary blue ; 
and if with the’ right hand the winch B of the 
catoptron bo turned gontly round, these coloured 
rofloctions will revolyo round each other at differ. 
ent distances, according to the angle of, viewing 
thom, Jor distinction we will call the figuve re- 
flected of tho colour of the speculum, objective, or 
the roflection of the object, and the other spectral, 
or its spectrum, from the like distinction of ocular 
spectra, 

Exrsnment XXXIV. * 

457, Iftwo cards or figures, instead of one, be 
fixéd, upon ¢he pane of glass not quite contiguous 
to cach other, the speculum will reflect them as 
four figures,—two of the colour of the specufum, 
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and two of their complementary colour, and in 
“ causing them to revolve by the winch of tho catop. 
tron, one of the reflected objects will cross the 
spectrum of the other, neutralising their colours ; 
aud reduce the number of reflected colours to three, 
one of which will be of the colour of the speculum, 
one of its complementary colour, and the third 
“achromatic or colourloss.* If instoad of discal ob- 
jects on the window, annular ones be employed, 
their spectra will appear double, although the 
image remain singlo only, . 
458. Remarxs.—Any number and svarioty of 
figures may be employed, which, with the bars of 
the window, flies running thereon; birds acci. 
dentally flying in the air, trees, clouds, and overy 
object intercepting the light of tho sky, will bo re. 
flected double, of different and contrasting colours, 
affording altog$thcr a simply harmonious and pleas- 
ing appearance, capable of great variation and di. 
versity. ,Che same experiments may be performed 
by the spectator facing tho light and holding tho 
catoptron horizontally or otherwise; or it may be 
omployed in the open air in producing entertaining 
pictural variety and novelty of effects without ond. 
459. In all oxperiments with the catoptron a 
bright day is favourable to its effects, and on such 
a day, when making the following experiment, we 
remarked a black crow flying at a distanco 
reflected as two crows, the one of which was ved, 
the other green. 


COMPENSATION, . Q4]. 


EXPERIMENT XXXV. 

(460, If a plano eae, coon nen, or pink-co- 
loured speculum, be employed instead of a yellow, as 
in Ixperimont XXXIIL, the same phenomena will 
ensuc, with this difference only, that the objective 
reflection will be ved, and the spectral will be of a 
green, complementary to the colour of the red. 
And, in like manner, if a PLANE PALE BLUE spe- 
culum be substituted for the red, its object will be 
blue, and the spectrum of an orange colour. 

461. This oxporimont was varied with pale 
seconDary-coloured plane specula; the orange 
speculum dffording a blue spectrum, the green 
speculum a ved spectrum, and the purple speculum 
a yellow spectrum to their objects, Other spe- 
cula of pale COMPOUND OR BROKEN COLOURS wore 
substituted successively in like mamer, and af- 
forded, invariably, reflected objects of their specific 
colours, accompanied by spectra of their. comple. 
mentary colours; whence we may justly induce 
that a like invariable law of chromatic cémpensa- 

"tion holds of all pale-coloured plane specula. ” 


Expuntunnt XXXVI, 

462, Upon repeating Experiment XXXIIT. 
with a colourless plate-glass speculum one-eighth 
of an inch thick, instead of the yellow speculum, 
it afforded only: a single colourléss image or re- 
flection of the object, which, on turning the winch 
of tho catoptron, indicated a second paler image, 

R*, 
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partially issuing from it. Upon substituting for 
this colourless speculum a similar piate-glass spe- 
culum, haying a green tinge apparent on looking 
through it edgowise, two distinct images, objective 
and spectral, of faint complementary green and red 
colours, were obtained. The same resulted upon 
employing similar differently tinged plate-glass spe- 
cula, in which the images varied only according to 
the law of chromatic compensation. 

463. Two colourless specula of the first kind, 
so perfectly flat as to adhere by atmospheric pres- 
sure, turned on each other till the position ‘at which 
their refraction was either coincident or com- 
pensatory, afforded only a single colourless imag, 
but on turning one of them on its axis half round, 
they afforded two distinct images. 

_ 464, An achromatic flint-glass speculum, which 
had been prepared by fire for polarising light, af 
forded two separate and distinct images,” which 
traversed circularly, on turning the winch of the 
scatoptroa, like those of the coloured specula, and 

precisely according to the law of polarisation, : 


EXPERIMENT XXXKVIL, 


465, In the same manner, THREE YELLOW sPE- 
cuna being placed successively on the velvet of the 
catoptron, the first, of a pale yellow, afforded two 
images of nearly equal strength of cofitrasting co- 
lours, and separate from cach other about ¢éhree- 
eighths of an inch ; the second, of a deep yellow, 
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afforded two imapes, separate about éuree inches, 
of which the objective ono was dark in colour, and 
‘the spectral ono faintly discernible; and the third 
speculum, being of an intermediate yellow, afforded 
tho two complomontary images at one-half of an 
tnch or five-eighths’ distance. Whence it appears 
that the disporsive powers of these specula are pro- 
portionate to tho depths of their colours, and that 
their spectral chromatism is the inverse thereof. 


Experiment XXXVIIL 


466. Of three blue specula employed, as in the 
last experiment, the first, of a pale blue colour, 
afforded the two images distinctly and of perfectly 
complemontary colours; the second speculum, of 
an intermediate blue, gaye a powerfully blue object, 
with its faint orange complementary spectrum; and 
the third speculum, of a deep blue, fielded only a 
singlo dark blue or black image, without any visible 
spectrum, ' It appears, therefore, that the, spectra 

aro neutralised or absorbed in proportion ta the 
depth of colour of tho specula, and that boyond a 
certain depth thoy afford no visible spectra what- 
ever, And, also, that the paler the colour of the 
speculum is, the more perfectly it reflects the com- 
plementary colours of the two images. * 


Expenment XXXIX. 
467. Upon varying the foregoing experiments 
by placing the coloured spocula in the catoptyon 


dd TUE CATOPTRON, 


upon card, dises of various colours, instead of the 
black velvet bottom of the instrumenf, their results 
were little varied. The appearances were, in geno- 
ral, more evident over the lighter and more ad- 
vancing colours, still more so upon a white disk, 
and most of all so upon dldck, of which velvot 
affords the deepest. 


Experiment XL. 


468. It had appeared, from Exporiment 
XXXVILL, and several others with different- 
coloured specula upon black and coloured grounds, 
that pale-coloured specula alone afforded the second 
coloured image or spectrum, and that spechla of 
deep-colowred glasses were totally inefficient in 
this respect, returning only a single image of the 
object. We now, therefore, placed upon the velvet 
bottom of the catoptron a plane colowrless, foliated, 
or quicksilvered mirror, as a ground for the co- 
loured glass specula of tho preceding experiinents, 
which wore thus repeated with improved effects and 
brilliancy, and with now powers, among which 
was the revolution of the two-fold images of com- 
plementary colours from colowred specula of every 
degree of depth, which could be alone obtained in 
the previous experiments from pale-coloured spe- 
cula, But in these experiments with ‘the metallic 
mirror, the colours:of the images and spectra of the 
objects were roversed interchangeably. 


HARMONIC TRIAD. Das 


Exeurimonr XLI. 


469. Iwo of the flat-coloured transparent spe- 
eula, one of which was pale yellow, the other 
pale red, weve placed together upon the quicksil- 
verod mirror in the catoptron, and afforded, in the 
manner of Iixperiment XXXUL., three images, one 
of which was blue, and the other two red and 
yellow, making togethor the complement of neu- 
tality in tho éhree primary colours. The same re- 
sult sugcoeded if eithor of the other two pairs of 
primaries were substituted ; yellow and blue sup- 
plying tho red, and blue and ved affording the yellow. 

470. So, again, if single secondary colow's wore 
omployed, thoy severally gave out their complement. 
ary primary. In like manner, pairs of the second- 
arios supplied thoir tertiaries alternately, &c. 

Remanxs.—Theso cxperiments? illustrate the 
yomarkablo consonanco of the musical notos of the 
harmonic triad, any two of which produce their 
third as a spectral sound, making up the cgmple- 
mont of the triad or harmonic chord, which is the 
fountain of all musical harmony. A coincidence 
wo haye remayked in other cases, and it has 
beon observed in musical consonance when those 
notes, namely, thirds and fifths, &, have been 
sustained by two good voices in singing, that the 
third harmonic cloment of the chord has been dis- 
tinctly heard. or this latter remark we are 
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indebted to a friend eminent in mor al as in musical 
harmony.* 


Experiment XLII. 


471. Ifa pale yellow speculum be placed upon 
the quicksilvered mirror of the catoptr on as before, 
it will yicld two faint images, one of which will be 
yellow, the other blue. With two kke yellow 
specula together, a reddish spectrum will, in tho 
same manner, arise with the dive and yellow ono’; 
which reddish spectrum will be deepened in colour 
by adding a third yellow: speculum to. the two 
others in the catoptron; and if a fourth yellow 
speculum be also added, images of the whole scale 
of primary and secondary colours present them- 
selves simultaneously, on turning the catoptron, in 
beautiful compensation and harmony, according 
with the keysof yellow. In like mannotr, similar 
appearances, in other keys of colouring, may be 
produced by substituting other pale-coloured spe- 
cula for those of yellow. 


Experiment XLII 


472. Two dissimilar specula, coloured comple- 
mentarily, employed in the manner of tho last ex- 
periment, will afford variously the three primary 
coloured images simultancously ; as will, also, cithor 
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of the primary coloured, with its proximate second- 
ary coloured speculum. For example, a pale yellow 
speculum over an orange-coloured one, &c. 

478, Remanxs.—The two latter experiments 
afford an admirable illustration and solution of the 
manver in which reflected» light, by a polarising 
agency, [5034,) effects the beautiful iridescent co- 
lours of the opal, mother-of-pearl, and other lamellar * 
transparent bodies; specula of undulan surfaces 
affording their appearances precisely., These ex- 
periments may serve also to explain the variety of 
colours apparent by reflected light in the anatase, a 
mineral found in Norway and Dauphiny. 


Exprriment XLIV, 

4°74, In these experiments with the catoptron 
we have hitherto employed only dark abjects upon 
a ground of hight, the window; byt if, reversing 
our process, we employ Hight objects upon a dark 
ground, the ficld of experiment is doubled, in 
which all the foregoing experiments mey be re- 
peated with great brilliancy by inversion ‘and*trans- 
position of the colours and images of the object and 
spectrum. This we have also accomplished by 
closing the window-shutters and admitting the light 
of the sky through linear, angular, circular, and other 
openings, of the size and forms roquired, in place of 
the dark oljjects fixed on the glass of the open window 
in the preceding experiments, and also by colowring 
the light admitted by means of coloured glasses and 


s 
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a scioplic ball; we need not, therefore, run over 
the ground of the foregoing experimonts under a 
variation sufficiontly obvious to the reader who may 
be disposed to repeat them, 

: Experiment XLV. 

475. But with regard to the transposition of 
light and dark of the ground and object, their 
effects may be combined, so as to exhibit at once 
the appearances of a light and dark object in all 
the preceding experiments, by employing ah inter. 
mediate ground. or example, upon reflecting 
from coloured specula, by means of the, catoptron, 
a circular dark object on the window, and the light 
dise of the sun shining through a fog, each afforded 
two images, having the object and spectra of cor- 
responding colours, as in all the preceding experi- 
ments, but transposed according to the law of light 
and dark refrattion, exemplified in the last expori- 
mont. In like manner, during moonlight, the 
moon may supply the place of tho sun, and intor. 
mediate and coloured grounds may be obtained by 
perforated screons, &c. 


Exsprument XLVI. 

476, Another and very cffective manner in 
which the expétiments of the catoptron may be ex- 
hibited and extended, is by a second reflection of 
opaque objects from light, dark, neutral, and co. 
loured grounds, instead of omploying the light and 
shad¢ of the window. Accordingly, by fixing a 
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black wafor upon a white card, six or seven inches 
square, such’ as described, Experiment L, for use 
with the chromascope, and placing it in sunshine 
opposito the window, and receiving the reflection 
thereof on tho specula of the catoptron, in manner 
of Experiment XXXIIL, &c., or by substituting a 
white wafer on a black card for the former, all the 
forogoing experiments were repeated and varied‘ 
with great facility and beauty by employing cards and 
figures of a great variety of shades,and colours, 
variously adapted and contrasted. And in this 
way all the cards and figures employed for experi- 
ment with the chromascope are available for those 
of the catoptron. 
Experiment XLVIL 

477. Not only are the experiments and effects 
of the catoptron variable according to the variations 
of the grounds and objécts, as already detailed, but 
a now variety of effects is producible by as great a 
variation of the forms as of the colours of the specula 
employed, ‘Thus, a pale warm yollow specwlum of 
the meniscus concavo-conyex form afforded a blue 
spectrum with the yellow imago, whichever side of 
the speculum was presented to the eye; but that 
with the anterior side conver was much deeper and 
largor, and, on turning the speculuhh with its con- 
cave side eatorior, tho blue spectrum was smaller in 
size and fainter in colour. = 
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Experiment XLVIIL. 

478. With a plano-convex deep-blie speculum 
on the silvered mirror in the catopiron, the dark 
object on the window afforded a diminished blue 
image from the anterior sw'face, and a magnified 
spectrum of its complementary colour. from the 
posterior surface, whichever side of the speculum 
was presented to the eye. But on repeating this 
experiment with a light object of the closed window- 
shutter, or tke moon, or the sun in a fog, &c., the 
colours of the image of the object and spectrum 
were transposed, the spectrum appearing blue and 
magnified, and the image of its contrasting colour, 
&c., diminished, 


Ricruntizaiee XLIX, 


479. Having etched with a diamond pencil on 
one side of a wlane, thick, light-green speculum, 
a small circular figure, thus, O, and a straight lino 
thus, » and reflected the light of the 
window therefrom by means of the catoptron, at. 
the proper angle, ‘the circle and line appear ed from 
the antertor surface of the speculum in images of 
their proper green colour, and their spectra were 
reflected from the posterior surface of the speculum 
of their complementary red; but on turning the 
speculum with its etchings downward, the line and 
circle ‘appeared singly of the complonfentary red 
only. 

480, Remsrxs.— Tho spectra did not revolvo 
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round their images on turning the catoptron in this 
experiment, %as in those preceding (Experiment, 
XXXIII., &c.), but kept their positions unvaried, 
opposite the light; and as the interior green image 
disappeared on turning the speculum, it is apparent 
that the spectrum in this experiment arose from the 
shadow of the objects, and as specula of all colours 
return complementary coloured spectra from etched 
figures in the manner of other objects throughout 
these experiments, we may reasonably infer that 
Gl catoptric spectra are reflected shadows of their 
objects, and their colours are determined as such 
according’ to our law of colowred shadows (Bap. 
XVI), as’ complementary contrasts of the lights 
by which they are produced, or in which they are 
generated, 

These spectra, or ghadows of etched figures may 
be rendered moro apparent by omploying convex 
specula, 

Experivent L, é 

481. The latter oxpériment may be varied by 
sticking on the posterior surface of the speculum 
employed a small picce of wet paper or a wafer, 
whon these also will appear as spectra of the com- 
plementary colours of the speculum, whatever the 
colour of the wafer or paper may bes 


% Experiment LI, 
482. The inference from Experiment XLIX, 
concerning catoptric spectra and the general law by 
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which their colours are determined, may be con. 

- firmed by breathing on or steaming the posterior 
surface of either of the coloured speeula so as 
to obscure it, when, on repeating Experiment 
XXXIII, &c, therewith, the coloured image of 
the object will alone appear, and the spectrum of 
its contrasting colour will remain invisible, till it 
‘ovadually reappears as the steam and: obscuration 
disperses, and, on the glass becoming perfectly 
dry, it recogers its entire force. But the first 
effects may be rendered permanent by grinding the 
polish from one side of the speculum, or otherwise 
destroying its reflective power by paste or paint. 


GENERAL REMARKS. 


483. The principal source of difficulty and im- 
perfection in the various oxperiments with the 
foregoing instiaments arises from the defects of 
the glasses employed as lenses, prisma, or specula, 
To remedy this in the coloured specula of tho 
catoptron,” we adapted it to the employment of 
eolowréd liquids, in the place of imperfectly coloured 
glasses, by fitting to the open face of the catoptron 
a plane, colourloss plate-glass, and charging the 
instrument with coloured liquids by means of a 
perforation through its side; and in this way we 
repeated, with entire satisfaction, all the preceding 
experiments, to which simple, plane specula are 
adapted, and with full confirmation of tho phe. 
nomena already recorded. 
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Upon the same principle, hollow specula, charged 
with colonrad liquids, may be employed in the first, 
form of the catoptron; but having accomplished” 
our object, we leave it to the ingenuity of those who 
have Icisure and inclination: to extend the inquiry, 
there being no end to the aptitudes of nature and 
art. 

The subject of the presont chapter is, theres 
fore, an infinite one, and we might procecd to the 
investigation of catoptric colours byythe media of 


coloured lights, the endless variation of the specula 


and objects, and innumorable combinations and 
expedients ; but the foregoing experiments will be 
sufficient to denote the powers of the catoptron 
and conduct the inquirer; while our principal 
intention has been accomplished by the confiryma- 
tions of chromatic theory afforded by the pheno- 
mena detailed, and the demonstragions they afford 
of the uniformity of regulation by which the whole 
scionce is governed, under whatever ae it may 
be investigated. ’ 

484, It is sufficiently apparent thrdughout 
these oxperiments, that, in ‘overy instance in which 
colour is produced, it is by an agency and reagency 
of light and dark objects and media, and that the 
double images from single objects are effected by 
double reflection and refraction of the spectra. 
Their colburs are therefore to be explained upon 
the same principle as those of prisms and lenses ; 
if ight be refracted from, into, or upon dark, a 

& 
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blue or cool colour is produced, and if, wice versd, 
dark be refracted from, into, or upon light, a warm 
“compound of yellow and red, complementary of 
such blue, is induced; but if the medium be co- 
loured, then the light receives the colour, of the 
medium, and the dark becomes complementary, 
as will also be found when coloured prisms and 
rismic lenses are employed. 

485. In the appearance of a double image of 
the object reflected from coloured specula, the one, 
which we have called the image of the object, 
is from the anterior surface of the speculum 
employed, and is of the colour of the glass; the 
other, dés spectrum, is from the posterior surface 
of the speculum, and is of the complementary colour 
of the glass; and these images are refracted in dif. 
ferent degrees and directions, according to the law 
of refrangibility, for the colour of the speculum, 
and when, on turning the catoptron on its axis, the 
image and spectrum cross each other in part, such 
part beconfes of the noutral colour of the object, 
and in’ the proper direction of the object ro- 
fracted. 

486, All such colours conform to the relations 
of coloured shadows and ocular spectra. If the 
objects viewed be ight ones, the images and spectra 
take correlative colours, which, on changing the 
objects for dari: ones, or doubling the specula, be- 
come transposed, and the law of dichroism through- 
out these experiments is invariable. 


POLARISED LIGHT, ” R55 


486a. If a ray of light, L, as in the following 
figure, be thrown on a lamelar transparent sub-, 
stance, or 2 bundle of plane glasses, represented in” 
section at G, as in Experiment XLIL,, it will be 
partly transmitted and divided into a positive or 
photogenic ray, B, by reflection, and a negative or 





3 —— 

sctogenic ray, O, by refraction; and when in place 
of the bundle of glass a plane-coloured lens is sub- 
stituted, and a light or dark object is viewed by 
double reflection therefrom, as in the preceding 
experiments, the reflections will ke positive and 
negative, or complementary. Thus, from a blue 
glass the object roflected from the anterior sur- 
face will be blue, and that by transmissioN from the 
posterior surface orange, in correspondence With B 
and O, of the divaricated ray L, of which they are 
the polarised equivalents, and being thrown toge- 
thor would reconstitute the neutral light, L.* 

* The reader desirous of information concerning polarised 
light will find it amply detailed in the “Encyclopedia Metio~ 
politana,” "arts Light, by Sir J. FW. Lerschel ; and those who 
wish assistance in thei experiments may best obtain it from 


the intelligent and obhging Mr. W. H. Darker, of Paradise 
Strect, Lambeth, 


cal 
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487. Whether the chromatic phenomena of 
polar ised light, so called, may not be gvholly inter- 
“preted upon the principle of catoptric colours, gs 
similar effects of more compounded reflections and 
refraction, according to uniform laws, may merit 
the further consideration of the natural philosopher 
and optician, since it is evident that all polarised 
colours by reflection belong to this division of 
optical chromatics; all light and colours being, 
as we have shown, polar, analogously to the gal- 
vanic, electric, and magnetic elements. Chap. XII. 
488, Although the specular colours here treated 
of have not engaged the attention of nattiral philo- 
sophers, they have not so entirely escaped the 
scrutinising eye of the poet, Thus Syoncer, in his 
“Elegy on Sir Philip Sidney,” before quoted, has 
this apposite simile, — 


«The sky, like glass of watchet hue, 
Reriecrep Phoby's golden haire.” 


But the earliest records of philosophy have 
usually beon those of the poets, and wo have had 
many occasions of remarking that our earlier pocts 
were attentive observers of Nature, and drew many 
of their most beautiful comparisons and figures 
from her abundant analogies, 

489. The foregoing experiments and observa- 
tions, selected from our occasional and dosultory 
investigation of this delightful branch of optics, 
might have been widely extended had it been tho 
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leading subject of this work; but as it may be 
thought by tomo that we have already exceeded thes 
hounds of a proper subordination, we will add a 
few more words only, and have done. 

490. The chromascope is evidently capable of 
great variation in its construction and application, 
and much remains to be done in the formation and 
adaptation of the lensic prisms. When similar solid” 
wedges of coloured glass, of pure hues and adjusted 
intensities, shall have been construcdgd, they will 
contribute to the simplicity, permanence, and per- 
fection of the metrochrome. And as to the catop- 
tron, although it need hardly have greater simplicity, 
it is capable of a much more diversified combination 
and application than that to which we have subjected 
it. Tor all these instruments also, a suitable chamber, 
resembling the niagic lantern, for employing them 
with artificial lights, should be coxtstructed, all of 
which would improve their application and facilitate 
research in the hand of an ingenious inquier. 

491. Tho chiof intentions of those gontri- 
vances have been, 1st. by giving new powers to the 
prism in the chromascope and augmenting refrac. 
tion, to analyse light and colours more effectually, 
cand to determine upon what evidence the infrangi- 
bility of the homogeneal colours of Newton rests. 
Qd. By adapting prisms to a mode of measurement 
by graduatetl transmission in, the metrochrome, to 
confirm our doctrine of the specific powors, rela- 
tions, and harmony of colours, by a standargl, ma 
finally, to illustrate the whole of chromatic sclence 
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aby natural analogy through the coincident pheno- 
mona of reflected colours in the catoptr&n, 

492. Upon the whole it has appeared, that * 
whether we oxperimont upon’ the inhorent colours 
of pigments, the transient reflected colours of spe- 
cula, the like refracted colours of prisms, or the 
_ transmitted colours of transparent liquids, &., they 
“present the same uniform relations, in the disclosing . 
of which our, design terminates ; nevertheless, we. 
have not cofsod to intend, during the last thirty 
years, to pursue our inquiry in a way that might 
carry these instruments to such relative perfection 
as to qualify them for moro general use, but having 
accomplished our primary intentions by the. fore- 
going experiments, our ulterior design has given 
way to more urgent avocations, ‘Tho field of re- 
search is, however, open, and all who may have 
leisure and indlination for such inquiries will find 
ample spaco for the exerciso of ingonuity, with a 
fair prospoct of beautiful and instructive develope- 
mentg, while laudably cultivating » philosophio taste. 
It has happoned, indeed, that many intelligent 
frionds haye taken great intorest in these ine >’ 
quivies, some of whom have passed away, while 
others haye joined in our pursuit with a zoal truly: 
gratifying, ine mentioning whom we cannot deny 
ourself the pleasure of recording a distinguished 
patron of science in a kindred nation; Charles N. 
Bancker, Esq., of Philadelphia. 
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beauty in, 207 

Arts, affinity of the sister, 166; 
beauty in the fine arts, 207 

Atmospheric refraction, 396; ac 
eounted for chemically, 815 

Axiom of colouring, 128 ; of figures 
and forms, 218 


Bacon, Lord, doctrine of, instances 
* of, 148 CY 
Beauty, identical with harmony and 
universal, pref xiii; of colours, 
126 ; logm¥h'sline of, 212; in fine 
art, relative,{207, 280; analogous 
with truth hd good, 292; pic- 
turesque, 208 ; geometrical, 220 ; 
of the human figure, 225, 227 ; 
ideal, 227, 278; of melody, 207; 
principles of, pref, xiii, 59, 62, 79, 
128, 207, 216, 216, 219, 220 
Black, clementary in colour, 8, 73 
its relations to shado, 8, 32; and 
colour, 10, 76 ; composed, 18, 106 ; 
@ dangerous colour, 35 
Blue, 20; its relations 
Brewster, Sir David, on ocular spec~ 
tra, 406; on primary colours, 370 
Broken coldtirs, 11 
Brown, 28 
Buffon, Count, on blue shadows, 411 
Byron, colouring of 


° 

Qaravaggio's chiaro-seuro, 17 

Cartes’s, Des, theory of golonrs, 261 

Catoptrical chromaties, 462 

Catoptron, described, 454; experi- 
ments with the, 466 

Cerebral vision, 402 

Chaueor's portrait 237 

Chemical doctrine of light and eo- 
Jours, 205 

Chemistry of colours, 301, 309; me« 
tallic, 809 

Chiaro-souro, importance of, 8 

Chromascope described, 358; experi« 
ments with the, 359 

Chromatic canon, 10; instruments, 
949, 958, 490 

Chromatic, Greek, 1185 

Chromatics, the scncg® of light, 
shade, and colours, “1; optical, 
$49; instruments of, 360; catop+ 
trical, 467 ; dioptrical, 426 
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Citrine colour, its composition and 
relations, 24 

Olaude's chiaro-seuro, 17 

Jude, form of, 210; colours of, 
305 

Moliins, 251 

Coloured 1imngs, Newton's, 388 

Colouring of the Roman and Flo« 
rentine schools, 34, 36; failure in, 
38,35; preceded by drawing, 102; 
of nature, 101, 142, 145; of old 
pictures, 240; poctical, 280; truth 
of, 236; Byvon’s, 291; Ilomer's, 
#91; ‘Titian’s, 91; tho artist's* 
latest attainment, 282 

Colourists, good and bad, 282; po- 


etical, 268, 264, 28: 

Colours, how prota or generated, 
9, 12, 804, 306; the primary, 10, 
368; variously distinguished, 11; 
complementary, 18, 42, 61, 461, 
472; nentraliention of, 14, 436, 
440, 446, 448; geometrical ana- 
logy of, 15; melody of, 18; se- 
condary, 18; harmony of, 80, 85, 
88, 101, 108, 184; proportions of, 
433; expression, of, 268,276 ; mis- 
used, 285 ; Plato’s doctrine of, 341 ; 
curious problem of Malebranche 
concerning, 344; Lall on, 356, 
360; triunity of, 10, 18, 401; of 
shadows, 412; mensmi@d, 429, 432 ; 
standard of, 431; powers of, 14, 
63, 485 ; eye for, 129; theories of, 
88, 68, 261, 368, 373; discordant, 
4), 71; Cerebyal, 402 

Complementary. colours, 13, 42, 61, 
46) e 

Composition, ofcolours, 18 ; of figures, 
189, 191, 211, 224; of the Greeks, 
212 

Concords, 71, 174 

Conti 180; of colours, 40-79, 95, 
4 

Copyists, 279, 282 

Corollarics of colouring, 128, 218; 
of figure, 216 ; universal, 128 

Correggio, his chiaro-scuro, 17; 
grace of, 206, 212 

Cozens, 237 


Daguerotype, 822 

Davy’s dggtrine of inctals, 809, 313, 
326 bad 

Definitive fale of colours, 30 

Diamond, lensic prism, 879; New- 
ton's prescience of the, 326 
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Dighy, Sir 
361, 369 

Discordant colougs, 41, 71, 172 

Doctrine of ligh , and colours, mo- 
dern, $40; ancidht, 341; thg,au-. 
thor's, 2, 806, 326 

Drawing, elementary, 185, 203, 228, 
226 

Dryden, 284 , 


Renelnfon colours, 866, 


Heetrical light, 295 

Engraving, powers of colour in, 65 

Elements of colour, 10; physical, 10; 
chromatic, 2; of figure, 15, 184; 
of light and shade, 296, 303 

Endymion, Keate’s, 236 

Entire colours, 11 , 

Equivalence of colours, 18, 20, 22, 
40, 61, 79, 487 

Etty, colouring of, pref?xv , 

Expression of colours, 126, 263, 276 ; 
of form, 276 . 

Experiments, on light and colours, 
869; Smithian, 406, 408 

Bye, effects of colour on, 72; for 
colour, 129, 140 


‘ 


Figures, analogy of, 16, 188, 192; 
yuimary, 184; secondary, 189 ; 
properties of, 195; harmony of, 
193, 211, 215, 222; elementary, 
184; infinite, 202; of Raphael, 
213; of L. da Vinci, 213; the 
human, 226; ideal, 278 

Flaxman regarded the figure geome~ 
trienlly, 224 * 

Fraunhofer’s dark’ bands in’ solar 
light, 308 

Plower4painting, 86, 103, 199 

Fuseli’s chiaro-scuro, 418 


Gassendus’s explanation of the rain- 
bow, 886 

Genera of colours and harmonic 
sounds, 168 

Geometrical forms, 220; picturesque, 
208,217; beautiful, 212; har- 
mony of, 216 ;¢annlysis ol, 183; 
clementary, 184; analogy with co- 
lows, 15,188, 192, 232 

Girtin, 237 

Glasses optical, primary forms of, 
842; new species, 355, 867 ; lensic, 
352; prismic, 854; specular, 363, 
468, 469 : 

Goéthe's theory, 869, 874 


INDEX. 


Grace, an elemeft, of beauty, 206; of 
Correggio, 212° 

Grammar, analogy of, 236, 250 

Gray, a poetical inst, 264 

-Gaeexs composition and relations of, 
21, 24; exemplified, 30 

Greek, chromaticmusic, 116; genera, 
161, 168; music, 143, 173, 175, 
408; harmonic method, 222, 229 ; 
architecture, 217, 225; analogy, 
179, 225 

Grey light, 7; colour, 146; neutral, 
28, 89 


Hall, Mx, of Worcestershire, on co- 
Tours, 856, 860 

Halos, 886 

Harmony, the principle of beauty, 
pref. xiii, 69, 91, 100, 108, 126, 
128, 138, 140, 160, 207, 208, 215, 
217, 225, 229, 230, 254, 299 

Larmony of colonrs, 13, 68, 80, 100, 
134, 169; variety of, 96 ; analogous, 
131, 483; of figures, 193, 211, 
222; primary of coloms, 88, 97 ; 
secondary, 108 ; tertiary, 116 

Harmonic, triad, 444, 470; positions 
of sounds and colours, 172; me- 
thod, 222, 229; sounds, 375 

Hersehel's calorific rays, 30) 

Hogarth’s ling of beauty, 212 

Hooke, Dr, 368 . 

Homer's poetic colouring, 291; rain- 
bow, 369 

Tlot and cold in colours, 68 

Howard's forms of clouds, 210, 395 

Hues, tints, and shades, distinguished, 
7, 82, 35 

Ifuman figure, 222, 225, 227; conn- 
tenance, 228 ; analogy of, 225 


Ideal beauty, 278; colouring, 261 ; 
figure, 278 7 

Imaginative art, 286 

Instances, poetical, 248, 245, 263, 284 

Instruments, optical, 849, 350, 355, 
859, 425, 444, 469, 490 

Trides, primary, 360, pl. I., 378, 382 ; 
Newton's rings, 388 

Iridescent colours, 473 


Jurin, Dr,, on ocular spectra, $30 


Keates’s Poetry, 236 

Keys of colouring, 85, 88, 105, 182 
Kircher, 868, 360 

Knipbergen’s mode of painting, 152 


ago 


Lawrence, Sir Thomas, colouring of, 
126 

Lenses and prisms, forms of, 352 

Lensie prism, its powers in produchg 
colours, 9, 355, 857, 379 

Leslie, pref. xv 

Line of beauty, Ilogarth’s, 212 

Light, elementary principles of, 3, 
295; polar, 295; chemical, 295 ; 
electric, 296 

Light and shade, Rembrandt's, Cor- 
reggio’s, S. Rosa's, Wilson's, Cara~ 
yaggio's, 17; elementary and co- 
essential, 3; clements of colowss, 9 

Light, shade, and colours, sole im- 
mediate objects of vision, 2; are 
inherent or\transient, 4; nature 
and constitution of, 806, 360; ex- 
periments an, 959 - 

Light, not simple, 298; Schelo's prin- 
ciple of, 8364; Fiaunhofer's dark 
bands of, 308 ; an clement of co- 
lour, 361; motion of, 362; New- 
ton's laws of, 865; refrangibility 
of, 398, 401 

Littleness in art, 289 

Lunar bow, 891, 419 


Malebranche, curious problem con- 
cerning colours of, 844 

Mason's, Mr. Monel,  A@ronautica,” 
396 a 

Maxims in colouring, 63, 67, 70, 74, 
76, 89, 90, 93, 128, 144, 411, 480 

Measure of colours, 429, 432 

Mechanical hypotlrses of light and 
colours, inadequacy af, 344 

Melody of colours, 81, 184 

Mercennus's harmonic triad, 876 

Metals, chemical constitution of, $09, 
813, 825 

Meteorology, 10, 102, 147, 310, 862, 
885, 393, 396 

Method, Greek harmonic, 222, 220; 
of painting, 148, 16] 

Metroclirome descrlbed 428; its uses, 

Milton's rainbow, 369 

Mixture of colours, 19, 22 

Modern doctrines of light and co- 
lours, 340 

‘Monochord, 444 

Monochrome, 446 e 

Motion of light, 362 ~— 

Mulready, pref. xv . 

Music, 166; of the Greeks, 148, 161, 
168, 173, 176, 408} scales of, 164 
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Musical triad, 444 

Musical analogics of colours, 14, 28, 
7, 48, 81, 103, 113, 166, 161, 
ard 

Mystic art, 286 


Nature's seale of colours, 440 

Negative colours, 11 

Noutralisation of colours, 6, 18, 48, 
G0, 486, 440, 446, 448 

New ocular spectin, 406, 409 

Newton's scale of colours, 187, 441; 
fheory of light, 300, 825, 364; 
jaws of light, 365; rainbow, 386, 
401; coloured rings, 388 

Numerical proportioys of colours, 
58, G5 (ds 

_Nyctalophria explaiped, 385 


Ocuilar, spectra, 70, 409; new, 406; 
ha psi hord, 1683 spectin ex~- 
plained, 330 

Old pictures, colouring of, 240 

Oliye colour, relations and compo- 
sition of, 25 

Opacity, 306, 366 

Opal, colours of the, 473 

Optical glasses, forms of, 352 

Optical instruments, 349 

Orange colour, relations and com- 
position of, 19, 48, G7, 

Orb, lunar, 419 


Painting, arrangement of colours in, 
83; methods of 148, 161; relations 
of poetry and, 224 

Passion coJours appropriate to, 263, 

Pathos, chromatic, 260, 277, 292 

Pareello's mode of painting, 162 

Photogen and sciogen, clementa of 
light, 296, 308 

Photogenic painting, 320 

Physical chiomatics, 204; clements, 
10, 296 . 

Physiology of vision, 827 

Pictures, old, 240 

Picturesque beauty, 208 

Plato on colours, 341, 342, 360 

Platonic bodica, 197 

Poetic analogy, 248, 245, 268 

Poctical gplourists, Spencer, 263, 282; 
Gray, L 3dseShakapeare, 282; Ari- 

e costo, hel riled 

oetry, the language of anal 246, 
251; relations of 245 ial 
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Polarity of light agtl colours, 205 
318, 464, 487 ye aie 

Portrait of Chauger, 287 

Positions A flo and sound, 172 

Poussin, Nicolo, cdiguring of, 

Power of colours, 435 6 Of 

Pownal, Governor, theory of colours 
of, 368 

Primary colours, 11, 128, 869, 872 

Primary contrasts, 4 

Primary figures, 184, 215, 225, 862 

Primary harmonies of colours, 86, 88, 
108; of sounds, 162 

Principle of union universal, 130 

Prism, 356; colours of the, 9; lensio, 
9; forms of, 352; effects of, 820, 877 

Prismatic spectra, 167, 376, 879 

Proportions in painting, 88 

Pront’s, Dr., theory of colours, 368 

Purple, composition and, relations of, 
20, 48, 67 : 

Pythagorean doctrina of colours, 843 


Qualities of colours, 277 
Question concerning light and vision, 
846 


Rainbow, 40, 885, 393; lunar, 10, 
102, 147, 869, 391 

Red, relations of, 10, 19, 20, 80, 34, 
172; power of, 14, 34, 43, 44 

Refiaction explained chemically, 315; 
atmospheric, 898, 396 

Refrangibility of colours, 898, 401 

Relation of chromatics to other 
sciences, pref. x 

Relations of colours, 18, 6; to light 
and shade, 33; to sounds, 167; to 
figures, 188 ; to language, 243 

Rembrandt's light and shade, 17 

end and harmony, principle of, 
12! 

Retiring colours, 67 . 

Reynolds, Sir Joshua, 7-4, 91, 93 

Rhetoric, anulogy of, 260 

Rosa Salvator, id 

Rule of thirds, 93 

Rales of colouring, 128; of figures, 
216 « 

Rumford, Count, 411 

Russet, its composition and relations, 
2G, 80, 45, 62 


Seale of colours, definitive, 80; equi- 
valent, 61; and sounds, 162; of 
consonant and dissonant, 71; of 
nature, 440; of Newton, 441 5 s¢- 


INDEX. 


condary, 48, 45, @, 105, 441; pri- 
mary, 2, 82; teR\ary, 46, 116 

Scheele’s deoxidising ways, 302 

Scheffer’s doctrine of Pores, 369 

BScienge, its importg® to the aitist, 
aep xv; ita “universality and 
unity . 

Sciogen, an element of light, 296, 
8028, 364 

Seasons, colours of the, 269 

Secondary colours, 18, 29, 48, 105; 
yelations of, 22; contrasts, 45; 
scale of, 441 ; figures, 189 

Semi-neutral colours, 29, 32, 78 

Sentiment in fine art, 260 

Shade, elementary, 3, 298; colours of, 
411, 413 . 

Shades, tints, and hues, distinguished, 
7, 82, 85 

Shadows, colours of, 411, 418, 480 

Shalepeure, a” fine colourist, 282; 
trath of, 288 + 

Sister arts, affinitf of the, 186; re~ 
lation and analogy of the, 253, 259 

Sketches, esteem for, 241 

Sky, appearances of, 210; expression 
3b 207 : 


8 ith, Mr., of Foshaber's experi- 
ents, AOA _ 
Simthian experiment, 408 
LAT spectra, 887, 391, 410 
lar, 887, 891, 410 
Somet-ville, Mxs., on atmospheric re- 
fraction, 896 
jounds and colours, scale of, 162, 
172; triad of, 875; discords of, 
172; positions of, 172 
Spectra, ocular, 70, 330, 409; prism- 
atic, 867, 376, 379; new ocular, 
406, 409 
‘Specula, forms of, 352, 468; effects 
of, 470 ’ 
Specular colours, 467, 487 
ipencer, a poetic colourist, 262, 282, 


Sphere, perfebs Agure, 203 

Standard of colour, 429, 482 

, Stars, light and colour of the, 420 

Stbordination, weiversal, 216; bar- 
monic, 131, 438 


ags 
Symmetry 207 


System, the chromatic, perféct, 136 


Talbotype, 322 e 

Tartini deduced harmony from® 
figures, 242 

Taste for colour, 60, 104, 177 

Tertiary colours composed, 24; con~ 
trasted, 45; harmonic scale of, 116 

Theory, importance of, 33; New- 
ton's, 300, 325, 364; Gosthe’s, 
868, 373; Wunehe's, 373; Pow- 
nal’s, 368; Dr. Wollaston’s, 369 ; 
is not picturesque, pref x 

Tints distinguished,’?, x 3 0Cté«‘ 

Titian’s Bacchus and Ariadne, 91; 
colouring & 126 

Tone, differen} from harmony, 100 
128 . 

‘Transparency, 306, 366 

‘Lriad of colours, 14; and sounds,.14, 
89, 375, 444; of figures, 15,°184, 
191, 202, 226 

Triunity of colours, 401 ; of sounds, 
470; of figures, 196 

Truth of colouring, 145, 235 

Turner, colouring of, prof. xv, 146, 
169, 283, 236, 189 


Union, prinoiple of, 130 
Universal relations of colour, 132 


Van Goyen’s fhode of painting, 152 

Vinci, 1. da, harmonic method of, 
992, 411, 413 

Virtues, colours appropriate to the, 
268, 272 bg 

Vision, effects of colour on, 72; pre- 
judices of, 72; physiolofy of, 327 ; 
phenomenn of, 402 

Visionary picture, 286, 237 


Wallis, harmonies of, 375 

‘Ward, James, R.A. 126 

White, relations of, 7, 9, 10, 32, 82 
Wollaston, Dr., doctrine of, 369 
Winch’s, Professor, doctrine, 872 


Yellow, relations of, 19, 21, 24, 26, 
30, 82; contrusts of, 48, 53. 
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